

















HIGH PRODUCTION 
BATCH-TYPE FURNACE 


*WITH BUILT-IN RX 
ATMOSPHERE GENERATOR 


Rx GENERATOR 
RECIRCULATING 
FAN 


HIGH-RATE BATCH PRODUCTION .. . Heats 
a gross load up to 200 Ibs per hr per sq. ft 
of hearth area, depending upon work and 
type of loading Gross charge capacity 
ey cA of furnace up to 2500 Ibs. 

Pp QUENCH * LOW COST...minimum investment for 
TANK each pound of capacity Light case 
cyaniding can be done for less than one 

half cent per pound of work, exclusive of burden and fixed charge. 


EXTREME FLEXIBILITY .. . especially idaptable to Gas Carhurizing, Carbor 
Restoration (Skin Recovery), Dry (gas) Cyvaniding, Homogeneous Carburizatior 
OADING PLATFORM Clean Hardening, and for General Heat Treating. Recommended for misce 
laneous parts such as bolts, screws, fittings, etc., and straight shafts up to 
12-13 inches long 


SURFACE’ RADIANT TUBE HEATING ... with baffle between the work and the tubes 
DESIGNED FOR GREATER k FASTER HEATING... fan is used to circulate the heated prepared gas atmos 


ECONOMY OF PRODUCTION phere around the work to secure a higher rate of heating and improve conta 


with the load 


™ CHARGE 
VESTIBULE 











‘Surface’ researchers and engineers BUILT-IN “SURFACE ATMOSPHERE GENERATOR... climinates the need 
hav combined all th tiene-ne = external generator, resulting in fuel and floor space economit 


las Ai Rican edie Talks a gual * LOADING AND UNLOADING MECHANISM... consists of two alloy 


loaded trays in and out of furnace. Furnace holds four travs 
that meet ill the requirement for 


LOW COST. HIGH PRODUCTION AIR COOLING OF WORK can be done in the charge vestibul 
of heat treated pieces. ® LIQUID QUENCHING 1 lowerator mechanism provides means for oil « 
ing loaded trays in quench tank built adjacent to tront of furnace 
Investigate its Cost Reducing ‘ } charging vestibule 


ities for your } Today ere , * SAVES FLOOR SPACE ver dimensions approximately 16-feet ng in- 
of ition cluding quench tank) by 9-feet by 


‘ teet high, Occuptes only 14 square 
feet of floor space 


* Optional 


SURFACE COMBUSTION CORPORATION «+ TOLEDO 1, OHIO 
e a 
Ag i wat at 
INDUS! 
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This Jobun Bean Visubalancer—for checking out 
of-balance automobile wheel, was a TOCCO 
hardened main shaft (shown above) to imumre 
tong life of wearing surfaces, 


with TOCCO Induction Heating 


@ If your plant operations include hardening, brazing, soldering or 


heating for forging of ferrous or non-ferrous metals, savings such as 
experienced by John Bean Division of Food Machinery and Chemical 


Corporation can probably be accomplished in your plant, too. 


TOCCO is Economical —Cost of hardening this 
shaft was reduced by $2.00 when TOCCO re- 
placed conventional heat-treating methods. 
rOCCO also made possible redesign of shaft 
which reduced its weight 12% lbs.—a very im- 
portant additional savings. 


TOCCO is Fast—Entire heating and quenching 
cycles take only seconds, floor to floor time less 
than a minute. Production is 70 per hour, using 
100 KW, 10,000 cycles. 


TOCCO Stops Rejects — Distortion is no longer 


THE OHIO CRANKSHAFT COMPANY 


é™ 
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a problem because automatic TOCCO doesn't 
heat the whole shaft—just those areas which re- 
quire hardening. Rejects due to variation in 
heat-treating are eliminated because TOCCO is 
automatic — produces identical results — on two 
parts or two million. 


TOCCO Engineers—can probably find applica- 
tions in your plant, too, where TOCCO Induction 
Heating can increase output and cut unit costs. 
Such a survey costs you nothing—and may save 
you a great deal. 


‘ew FREE 


BULLETIN 


THE OHIO CRANKSHAFT CO. 
Dept. 8-4, Cleveland 1, Ohie 


Please send copy of 
Survey 
1950 
Name . 
Position 
Company 
Address 


Cauty 


A TOCCO Plant 
Your Protit Possibility fo 


r 
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DIRECT ROUTE TO 


BETTER PRODUCTION 


AT LOWER COST 


H, RE’S a combination that’s hard to beat . . . the extreme sensitivity of 
the famous Electronik Strip-Chart Controller used to its fullest advantage 
with the amazing versatility of a truly modern proportional relay. Their 
proper use ts a sure way to get the most out of vour process. 


Check these extra features of this new, compact relay! 


@ | nmatched sensitivity and stability. @ Adjustment of 2U) to 206 of the 
nominal proportional band value of 


, 
@ Positive action the potentiometer’s resistor 


@ Vanual reset adjustment Designed for flush mounting 
@ Signal lights to indicate fuel valve Drawer tvpe construction make 
operation, easily accessible 


It mav also be used with the ElectroniK Circular Chart Controller 
woe.os 


Larotst o available for any proportioning control installation. 
ORGANITATION 
‘Cc ADVANCED 
INSTRUMENTATION 
ane CONTROL combination can add up dollar and cents savings for you... he is as near as 


Call in vour local Honeywell engineer for a discussion of how this winning 


' 
your phone! 


MINNEAPOLIS-HONEYWELL REGULATOR CO 
BROWN INSTRUMENTS DIVISION 


4503 Wayne Avenue, Philadelphia 44, Pa 


Offices in 73 principe thes of the ted States, Canado and throughout the world 


Advanced Instrumentation 


FOR THE METAL PROCESSING INDUSTRY 
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Metal Progress is published and « 
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Above: Some threaded parts may require stack loading as shown 
here rather than the usual! dump loeding. 


Left to right 


astian-Blessing Co., of Chicago, 

has eliminated four cleaning 

operations by adopting the 
Steam Homo Method for stress 
relieving of small brass parts. 


The Company makes brass valves, 
regulators, gas torch nozzles, and 
other products. Various parts of these 
products need stress relief, after 
machining, to prevent what the trade 
calls ‘season cracking.” 


Formerly, this stress relieving was 
done in an air tempering furnace; 
brass surfaces came out oxidized as 
in center picture above. To meet 
inspection requirements, Bastian- 
Blessing used successive cleanings in 
hot potash wash, acid dip, cold water 
dip and hot water rinse. 


IN 


1950, by American Society 
Obie lesued monthly; 
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subscriptions §7 
at the post office at Cleveland, Ohio, wander the sect 


50 « year 


Brass parts are shown before heat treating, after air 
atmosphere treatment and after stress relieving in Steam H 


Eliminated! four cleaning operations 
by stress relieving in 


All these cleaning operations are 
now ended by the Steam Homo 
Method. Parts treated in the protec- 
tive steam atmosphere come out of 
the furnace clean. Only appearance 
change is the slight discoloration 
shown at right above. This change 
is so slight that many parts are shipped 

as is. 


AThoroughly Practical Method 

The Steam Homo Method of 
stress relieving can be used by any 
heat-treater. It provides all the fa- 
miliar Homo advantages of uniform, 
closely controlled heating, plus 
steam atmosphere. 

A 4-page catalog folder is avail- 
able from Leeds & Northrup Co., 
4927 Stenton Ave., Phile. 44, Penna. 


MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS = HEAT.TREATING FURNACES 


LEEDS & NORTHRUP CO. 


Entered as second-class matter Feb 


omo. 


7, 1921, 
of Maereh 3, 1879 


ce A: eT 





Stone and Webster Engineering Co., Boston—Architects and Builders 
Allegheny Metal wall panels fabricated by H. H. Robertson Co., Pittsburgh 


strikes the modern stainless note 





For certified data on 
individual grades of 
Stainless Steel, use 


ALLEGHENY LUDLUM 
BLUE SHEETS 


There is a Blue Sheet for 
each individual grade of 
Allegheny Metal, giving 
full information on its 
physical and chemical 
properties and character 
istics. Let us send you this 
cerufied, laboratory-proved 
data on the stainless grades 


in which you are interested 


ADDRESS 
DEPT. MP-4 


with ALLEGHENY METAL 





The 4-story, 460-foot long office building 
that fronts GE's new turbine plant in 
Schenectady is an architectural first. The 
walls are 43-inch thick insulated stainless 
steel panels instead of the usual masonry 

and no departure from old, ime-worn 


methods was ever better justited 


Beside the obvious advantages of lustrous 
beauty and lifetime resistance to atmos- 
pheric corrosion, the use of stainless walls 
meant increased floor space, speedier con 
Struction, lower erection costs, and big 
savings in maintenance and depreciation 
costs. Insulating qualities were superior 
to a 12” plastered masonry wall. Weight 
was so much less that four stories could be 
placed on structural steel and foundations 
designed originally for three floors in 
masonry Cold-weather construction 
problems were eliminated, and working 
conditions were safer and cleaner due to 


the virtual elimination of material ele 


(elaine Leading. 
of Sided Stell 


Where can you use Allegheny Metal to similar 


advantage’? Let our Technical Staff help you 


LLEGHENY 
SUDLUM 


| STEEL CORPORATION 
Pittsburgh, Pa. 


Findacw 


ALLEGHENY METAL is stocked by oll 


Joseph T. Ryerson & Son, inc. warehouses 








vators, scaffolding and forms 
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Liquid carburizing, 


plus martempering 




















... With first cost of equipment at least 50% less 


o \er, 


Unretouched macrograph of crank- 
shaft heat treated in above install- 
ation. Note uniformity of .040 inch 
case. Carburized at 1760° F. for 2 
hours; stabilized in a nevtral bath at 
1450° F. for 6 minutes followed 
immediately by an isothermal 
quench in a nitrate bath at 400° F., 
air cooled and then drawn at 450° 
F. The complete heat treatment in- 
cluding a final wash is accomplished 
in slightly over 5 hours. Total 
distortion of the crankshaft is held 
within .005 inch. 


— 


ad 


- 


A 
$ 


Sy 


First to utilize the electrode type fur- 
nace for liquid carburizing, Ajax was 
also first to realize the advantages of 
combining this process with a mar- 
tempering or austempering treatment, 
Results from commercial installations 
in operation for 2 years have fully 
justified the predictions made for this 
dual process 

Work is immersed in a liquid car- 


burizing or cyanide hardening bath, 


See us at Booth 434, Tool Engineers Industrial Exposition, Phila 


where the desired case is produced. It 
is then transferred to a neutral sale 
bath maintained just above the upper 
critical temperature of the case, and 
followed directly by an isothermal 
quench. Toughness is thus added to 
the core while assuring a uniform, 
hard case. The entire operation is 
carried out with one heating of the 
work 
Write for Ajax Bulletin 120 
, Aprif 10-14 


AJAX ELECTRIC COMPANY, INC. 


910 Frankford Avenue, Philadelphia 23, Pa. 


The World's Largest Manufacturer of Electric Heat Treating Furnaces Exclusively 


In Canada; Canadian General Electric Co., Led 


. Toronto, Ont 


Associate Companies: Ajax Metal Co., Ajax Electric Furnace Corp., 
Ajax Electrothermic Corp., Ajax Engineering Corp 





> “mame ELECTRIC SALT BATH FURNACES 


This Hevi Duty Shaker Hearth Furnace can be used with 
an atmosphere generator to produce work that is clean and 
bright. Results are consistently excellent. It can heat treat 
a variety of parts from small screws and washers to rela- 
tively large stampings. Simple construction and easy access 


to all parts mean less maintenance expense. 


LJ 
LOW POWER COST 
= 


UNIFORM HEAT 
TREATMENT 


ACCURATE CASE 
DEPTH CONTROL 


LESS QUENCHING 
MEDIUM 


Write for more intormation today! 


HEVI DUTY T374711- COMPANY 
HEAT TREATING FURNACES HEV1IecDUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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(5 PCT CHROME AIR-HARDENING 


a tool steel for high-production jobs 


A-HS5 is the backbone of this high-production die which blanks and punches sheet 
steel of O 180-in. thickness. A-H5 assures long production between grinds, holds 
4 durable cutting edge, and has high resistance to distortion in heat-treatment. 


Cr Mo 
n 0 
6 525 } \ 


CC 
slow furnace™ 


0.25 
Typical Analysis: 7.00 a 
; ack heat to 


Anneang hardening 
quench 


| to 62 
F, Rockwell C 60° 


ng 1775 F, & 
Haraen™ 350 to 404 


Tempe™29 


And that’s not all. A-H5 provides the greater safety 
of air-hardening; and it wears longer and has better 
distortion-resistance than low-alloy, oil-hardening 
grades. A-H5 has deep-hardening properties in large 
sections, combined with shock-resistance equal to 
that of carbon tool steels. And with all these advan- 
tages, it’s still easy to machine—it anneals to less than 
212 Brinell. 

A-HS5 is an economical grade, because it's ideal 
for many tools and dies that would ordinarily call for 
high-carbon, high-chrome steel, such as Lehigh H. 
Demand for A-HS5 is growing fast, for it has the high 
wear-resistance and durable cutting edges for high- 
production jobs. 

Give A-H5 a fair trial and you'll find your tool- 
room can't get along without it. 


Wide ranges of sizes for prompt delivery 


Large stocks of A-HS5 are available for quick delivery 
from Bethlehem tool-steel distributors everywhere. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
On the Pacific Coast Bethlehem products 
are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor 
Bethlehem Stee! Export Corporation 








FISHER Unttized LABORATORY FURNITURE 


The combination of custom built quality with 
prefabricate d convenience Is found m eae h of 
the 18 pieces which comprise the Fisher Unitized 
Furniture line. The use of Fisher Furniture al- 
lows you to design your laboratory to meet your 


own specific nee ds 


Unitized Furniture is immediately available 
from stock in any Fisher or Eimer & Amend 
warehouse. Complete speectheations and deserip- 
tions of all units are given in the new Fisher 
Unitized Furniture Catalog. If you are planning 
an iostallation or intend to remodel your labora- 
tory, write for your free copy of this helpful 


and informative publication 


Ready-Made units of Fisher Furniture 
are entirely prefabricated and carried 
in stock in four convenient warehouses, 
ready for immediate shipment. 


Unitized Design is embodied in Fisher 
Furniture—complete your laboratory by 
merely placing the units in position and 
bolting them together 


Versatility is one of the most valuable 
features of Fisher Unitized Furniture 
Design your own laboratory to meet 
your own specific needs. 


Easy Installation reduces the cost of 
Fisher Furniture. Any “handy-man 
can follow the simple directions and 
quickly complete your assembly 


Enduring Construction of 18 gauge or 
heavier steel, “Bonderized’ and pro- 
tected with three coats of baked-on 
plastic insure the long life of Fisher 
Furniture 


Modern Design makes Fisher Unitized 
Furniture a credit to any laboratory. All 
steel parts are finished in lustrous me- 
tallic gray; working surfaces are black 
Kemrock 


Economy is afforded the user of Fisher 
Unitized Furniture because of the sav 
ings in time and money made possible 
through quantity production 


Write for your free 
copy of this new 
and complete cata- 
log of Fisher Unit- 
ized Laboratory 
Furniture. 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. 


Pittsburgh 19), Pa 
2109 t. St. Lewis (3), Mo 


re: EIMER ann AMEND 


New York 14), New York 
anade t 904 St. James Street, Montres ebe 


Vetal Progress; Page 4120 






























































ROTOBLAST, 
Wes 4 


BLAST CLEANING! 


Sy ROTOBLAST and you save money! No matter what 

clean: large or small castings, fragile or intricate castings 
or any combination—your best bet is Rotosiast! Only Pangborn 
offers you a money-saving ROTOBLAST unit to fit the needs of any 


foundry, large, medium or small 


Look at the amount of cash Rotos.ast has saved for actual 
foundries as reported below. Jn every case ROTOBLAST cut 
cleaning time, saved labor and maintenance and reduced oper 
ating expenses to the tune of thousands of dollars a year 


USERS REPORT IMPRESSIVE SAVINGS WITH ROTOSBLAST 
All Pangborn ROTOBLAST units — 


at Barrels, Rooms, Table-Rooms or ROTOBLAST UNIT CASH SAVED NAME OF USER 


are designed te 








k foster and bette and at 


ecprinapsin mg eeym Seitiulinenes $5,452 Champion mene & Forge Co 
you eothierend - Lancaster, Pennsylvania 


ght tor actual saving 





nonlnes Table-Room ST1O2 | iccinown, Reneyivene 
. on labor clone ° 


$10,160 Horris-Seybold, 


en tuber elenn Cleveland, Ohie 


y satisfied ROTOBLAST 








Pangborn ROTOBLAST saves you money oe 
shese Ave ways $5,080 Yates-American Machine Co., 


on labor clone Beloit, Wisconsin 
SAVES LABOR: one rOTOBLAST machine ond 


operotor con do as much as o two-man crew ond old Yes 
fashioned equipment 

















RoToBLAST offers the ideal solution to your blast clean 
ing problems. Cleaning efficiency is equally high, whether you 
» SAVES SPACE: in mony coses, one ROTOBLAST operate at 50% or full capacity. To get faster blast cleaning in 
machine reploces five or more old-foshioned machines, your plant—specify Pangborn Rotostast! 


requires less spoce 
GET THE FACTS! Find out how much money you can save 

» SAVES TIME: coses on record prove ROTOBLAST with RotosiastT. Bulletin 214 contains technical details. Or send 

at ats Mine ap fo 95.0% compared wih old-style us your problem and we'll show you how RotTos.astT can solve it 
me ods 
But write today just address PANGBORN CORPORATION, 1404 
SAVES POWER: Modern ROTOBLAST uses but Pangborn Bivd., Hagerstown, Md 
15.20 h.p. compored to old-fashioned equip 
ment requiring 120 hp. for some job 


» SAVES TOOLS: On work cleaned 
with ROTOBLAST, cufting tools last up to 


2/3 longer becouse no scale is left to dull 
edges 


NES HH anaborn 





MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 








BLAST CLEANS CHEAPER with 
Look to Pangborn for the Latest Developments 


in Blast Cleaning and Dust Control Equipment ' the right equipment for every job 

















---always low-cost production 
---like INTERNATIONAL GRAPHITE ELECTRODES 


¢{(5k> Iuternational erarrite AND ELECTRODE CORP. 


ST. MARYS, PA. a 
‘ 6260 
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Zt Typical Machine Shop Reports: 


33’betTER [Ga 


PRODUCTION 


Longer Tool Life 
Better Finish 


WITH J&L 
FREE-CUTTING “EE”? STEEL 


. THE NEW FREE-CUTTING BESSEMER SCREW STOCK 


Hundreds of proht conscious machine’ on the market, 80°) of the new users 
shops throughout the metal-working report 
industry have switched to J&L “E” % Better Machine Finish 
Steel to ensure dollar Savings through a Longer Tool Life 
longer tool life and increased production, *® Higher Speeds 
Here’s a report from a typical inde- % Machinability Ratings up to 170 
pendent shop which produced the parts * Better Response to Forming and 
shown actual size at nght: Cold Work 
J&L “E” Steel is made in three grades: 
“T&L ‘E’ Steel machines very well £E-/5, E-23, and E-33, each within the 
. the finish obtained has been ex- composition limits of the standard 
cellent . . . our tool life has been in- bessemer screw steels and with similar 
creased .. . we have been able to tensile properties 
realize 33°, better production. We Investigate the production economies 
are interested in changing all our you can gain with J&L “E” Steel. 
specifications to your new ‘E’ Steel.” Write today for your free copy of the 
booklet “Faster Machining... Smoother 
These are reasons why J&L “E” Finish... Longer Tool Life.” It will PARTS SHOWN ACTUAL SIZE 
Steel has been so enthusiastically give you additional information 
accepted throughout the industry. But = on properties, grades and their a Lavontix Steet Coap 
there are others~ four years of exhaus- equivalents, and applications. 405 Jones & Laughlin Building 
tive held testing in over 100 apphica- “E” Steel (U.S. Pat. No. 2,484,231 Pittsburgh 30, Pennsylvania 
tions proved J&L “E” Steel's superi- is easily identihed by the distinctive Please send me your booklet, “Faster 
ority. Now since “E” Steel has been _ blue color on the end of every bar. Machining moother Finish 


Longer Tool Life,” describing J&l 
“bh” Steel 


oe oe) oe) oa) ae) oo 


——= ts $5 FS FS FS FS FS 


i 
oF 
Lg 
oe 
a 
oe 
i 2 
| 





2 


JONES & LAUGHLIN Stee. CorPoRATION 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES «+ HOT AND COLD 
ROLLED STRIP AND SHEETS + TUCULAR, WIRE AND TIN MILL 
PRODUCTS + ‘‘PRECISIONBILT’’ WIRE ROPE * COAL CHEMICALS 
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Can You 
See Two Tubes ? 


@ There were actually to tube There are 55 Superior Distribu 
in this unretouched photograph tors in the U.S. and Canada. You 
One at the right was so fine—les can obtain excellent help, technical 
than the diameter of a human hair! assistance, and advice from the one 

that the screen in the printing 
plate almost eliminated it. The 


other is a Superior 5.” O.D. tubs 


nearest you... and can probably 


obtain just the tubing you need 
from his adequate warehouse stock 

Between these two sizes 
Superior makes tubing in all prae- If you do not know your 
tical metals, alloys, forms, finishes, Superior distributor write directly 
ind tolerances to us for immediate attention to 
Between these two sizes your tubing problems or tubing 
Superior is superior for know-how, needs. Ask for Bulletin 31. Superior 
facilitic metallurgy and tech- lube Company, 2008 Germantown 


nology in tubing Ave Norristown, Pennsylvania. 





Which Is The Better For Your Product... 
SEAMLESS ...? The finest tube Or WELDRAWN*...? Welded 


that can be made. In a from drawn fror bright 
[hy O.D. and 


Superior’s Physical Laboratory where tu 
ing samples trom ever wder are te 
to make certain that their me 
characteristics meet the 

theation Metallurgica 


insured by analysis in oth 


One of the pickling rooms used to clean 
and pickle tubing. Stainle teel . 


olten t 


Partial view 
drawing and sinkin 
tubing. Our know-! 


make Supe 


f the di 


‘4 grt” 


All analyses 010” to %" OD. 
Certain analyses (.035" max. wall) Up to 1%"' OD. 


*Reg. U. S. Trademark —Superior Tube Company * West Coast: PACIFIC TUBE COMPANY, 5710 Smithway St., Los Angeles 22, Cal. © ANgelus 2-215! 
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ORDERS .. 


° Reelin 


SPENCER TURBO-COMPRESSORS 


For every Spencer Turbo in service in a list of 62 large indus- 
trial plants in 1940, there were two more Spencers in serv- 
ice on January Ist, 1950. The horse-power of Spencer Turbos 
in these plants tripled in ten years. 

Some of these Turbos have been operating satisfactorily 
for more than a quarter of a century and all of them have 
the well-known Spencer simplicity and reliability which is 
mainly responsible for such an unusuyal demonstration of 


confidence. 


LOW MAINTENANCE 


Repeated analyses of repair costs indicate 
that the average cost of replacement parts 
for Spencer Turbos is less than one dollar 
per machine per year. This is merely an- 
other proof of the well-known and widely 
accepted fact that Spencer Turbos are 


extremely reliable. 


THE SPENCER TURBINE 





THE 


AVERAGE COST 
FOR REPAIR PARTS 


1s 


ONE DOLLAR 
PER MACHINE 
PER YEAR 


COMPANY 


Design engineers oppreciate the light weight, all-metal 
construction and the absence of noise and vibration which 
enable them to mount the Spencer Turbo on or under ma- 
chines or overhead and out of the way. Leading furnace and 
oven manufacturers prefer to have the air supplied by 
Spencer Turbos because of their efficiency and reliability. 
Maintenance engineers everywhere appreciate that the wide 
clearances, with only two bearings to grease, means long 


life with extremely low maintenance costs. 


APPLICATIONS 


Spencer Turbos are made in standord 
capacities from 35 to 20,000 cu. ft., '/3 to 
800 HP and 8 oz. to 10 Ibs. pressure. The 
principle uses are to furnish low pressure 
air for oil and gas fired Heat Treating 
Furnaces, Foundry Cupolas, Agitation of 
Liquids, Gas Boosters, Engine Testing, Ven- 


tilation and Cooling. 


HARTFORD 6, CONNECTICUT 


SPENCER 


pacapities —_ 
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First—Baldwin-Sonntag fatigue and simulated-service 
testing machines filled a gap in the designer's knowledge 
of essential properties of machine elements and engineer- 
ing materials. Now—this newest machine fills a gap in 
the capacity range, completing a line that permits applica- 
tion of forces varying from 20 Ib. to 20,000 Ib. 

The new SF-10-U provides for static pre-loads up to 
$000 Ib., accurately maintained throughout the test, plus 
a maximum of 5000 Ib. alternating load, applied at a fre- 
quency of 1800 cycles per minute. Maximum amplitude 
is 4". The same constant force principle is used as in 
other SF machines. 

Full information on the SF-10-U or on the other units in 
the Baldwin fatigue testing line shown below will be 
furnished on request 


_3@) BALDWIN-SONNTAG SF-2 FATIGUE 
a). 1 _. TESTING MACHINE. Small, light 
R). — motor-driven unit for bench mounting 

s for testing sheet materials in flexure 
Adjustable alternating force up to 20 Ib. (Bulletin 256) 


“ea BALDWIN-SONNTAG SF-O1-U and 
“k SF-1-U UNIVERSAL FATIGUE TESTING 
MACHINES. For testing materials or parts 


in tension, compression, torsion, bending 


The Baldwin Loc 

42,Pa USA 

Houston, New York, Pirts 

St Lovin, Washington in Cone 
Bros, ltd, Montreal 


THE BALDWIN 
GROUP j 


TESTING Wy 


or combined stresses. Maximum force—SF-01-U, 200 Ib.; 
SF-1-U, 2000 lb. (Bulletin 258) 


, - 
<a e, BALDWIN-SONNTAG SF-20-U 


4 _\ 4) | UNIVERSAL FATIGUE TESTING 
ous er MACHINE. Maximum force 
20,000 Ib. — 48 inch distance between platens — large per- 
missible amplitude. (Bulletin 257) 





-_, 


= * ROTATING BEAM FATIGUE TESTING 


MACHINES. (1) R. R. Moore using 

' } standard machined fatigue specimens stressed up 

to 200 in. Ib. at 10,000 R.P.M. (Bulletin 204) 

(2) Baldwin-Sonntag SF-10-R—standard specimens up to 

1" diameter, capacity 10,000 in. lb., 3600 R.P.M 
(Bulletin 259) 


OTHER BALDWIN FATIGUE TESTING 
EQUIPMENT. The Baldwin line includes 
a number of special fatigue testing 
machines, such as the Lazan Oscillator, the 


Oe 
Rolling Load Fatigue Machine, the BF Fatigue Machine, 
Vibration Tables, and others. If you have any special 
problems, ask about this special equipment 


HEADQUARTERS 
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Bacteria Extracted from Soluble Oils Magnified 29,200X% by Electron Microscope 


Deal a blow to bacteria that attack lubri 
cants and coolants causing them to go 
sour. The measures you take today to 
fore_tall the growth of these microorgan- 
isms may prevent the occurrence of 


machine down-time and wasted materials. 


Dowicides, Dow’s industrial germicides 
and fungicides, incorporated in cutting, 
grinding, rolling and hydraulic soluble oil 
emulsions will provide protection against 
the growth of bacteria. Thus the service 
life of the oil will be increased. Dowicides 


industrial Germicides and fungicides 
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Deal a Blow to Bacteria! 


come in both oil and water-soluble types. 


Investigate Dowicides today and do 
away with expensive production delays 
and costly material wastes caused by 
bacteria. Complete laboratory facilities 
are maintained by Dow to help you solve 
your problems. Contact your nearest sales 


office or write direct. 


THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 


New York «+ Boston «+ Philadelphia «+ 
Atlante «+ Cleveland « Detroit «+ Ch 


Washington 

ayo + St. Louis 

Houston « San Francisco + Los Angeles «+ Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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Keep furnace temperature from jitterbugging 











BRISTOL 
Current Input 
Controller 


keeps temperature 


on a “bee line” 


























Practically straight-line tempera- 
ture control in furnaces, ovens, kilns 
and melting pots is achieved with 
Bristol's Electronic Pyrometer 
Controller. 

Motors, depressor bars, toggle 
switches and contacts are com- 
pletely eliminated from the control 
circuit. Control is all electronic for 
greater accuracy and elimination of 
maintenance. 

Since the pointer of the pyrometer 
unit is free to travel throughout its 


normal range without mechanical 
engagement, an accurate indication 
is obtained at all times, along with 
closer control of the quantity under 
measurement 


There’s no over-shooting the con- 
trol point on the start-up. No deteri- 
oration of furnace heating elements 
due to wide temperature fluctua- 
tions. 

Write for Bulletin PB1237. TH! 
BRISTOL COMPANY, 106 Bristol Rd., 
Waterbury 20, Conn 


Gives You the Most from Heat 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Superior Steel HOT ROLLED—COLD ROLLED . . . STAINLESS STEELS OF ALL ANALYSES... 


SUVENEER® COPPER, MONEL, AND NICKEL CLAD METALS ALLOYS, 
CORPORATION SPRING STEELS, AND SPECIALTIES ——__—— —____—_—_—____ 


CARNEGIE PENNSYLVANIA 
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ALL POTS ARE NOT Atingg 


N° indeed, all pots are not alike. Take for exam While a THIN-WALL pot is more difficult to 
ple these ACCOLOY CYANIDE POTS. Every cast, the resultant finer grain size obtained gives 
size and shape for each particular job and use. And longer service life and takes less heating-up time 
they differ from all other competitive makes because two vital factors in PRODUCTION ECONOMY 
of their thin wall construction Before shipping, each pot is thoroughly pressure 
Yes, 4s” wall section in the smaller sizes and 42” tested spot X-rayed -- and solution tested to make 
wall in the larger ones. Made by a casting technique certain it is free from porosity 
that controls grain size throughout the entire pot So for the best in alloy pots, be sure it's 


No more enlarged grain size under heads or risers ACCOLOY and watch your savings increase 


ALLOY ENG/NEER/ING & CASTING COMPANY 


ALLOY CASTING CO. (pivision) 


WEAT RESISTANT CASTING 
CHAMPAIGN, ILLINOIS 


nes 
rth oe 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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The Case of the Complete Coverage 


The McKay Stainless Electrode line completely covers 
your requirements for electrodes to weld all types of 
stainless-steels including the extra low carbon, 
chrome-nickel steels; the high nickel-chrome, heat- 
resisting alloys; and the new steels developed for the 
high-temperature alloys used in super-chargers, heat 
turbines, jet engines and rockets. 


McKay Stainless Electrodes—in Lime, DC Titania 
and AC-DC coatings—are especially designed to 
deposit weld-metal similar in chemical analysis and 
physical properties to the stainless-steels welded 
with them. 


McKay Lime Coated Electrodes are characterized 
by large, hot arc puddles. The slag, though fluid 
when molten, freezes quickly and so makes it easy to 
weld in vertical positions without having the weld- 
metal fall away from or into the weld. 


Is 


THE McKAY COMPANY 


403 McKAY BUILDING 
Pittsburgh, Pa. 
Sales Offices: York, Pa. 


McKay DC-Titania Coated Electrodes have small, 
restricted arc puddles and slag that moves quickly 
away from the arc . . . with the result that there is no 
slag interference with the arc action and weld beads 
are smooth and finished. Low spatter loss and easy 
slag removal make these electrodes ideal where ease 
of welding and good weld appearance are important. 


McKay AC-DC Coated Electrodes are recom- 
mended for their arc stability, low spatter loss and 
ease of operation in vertical, overhead and other 
positions. They strike and restrike easily with little or 
no tendency to stick or freeze. The slag produced is 
easy to control and does not interfere with the arc 
action. Weld beads are smooth and uniform. 


Your inquiries are invited on standard and 
“special’’ McKay Stainless Electrodes. Imme- 
diate delivery on standard grades. 


o * 7 * * * * ® * . * . * ® a 


McKAY STAINLESS-STEEL ELECTRODES 
McKay Welding Engineers will gladly advise you, 
without obligation on the selection of electrodes and 


the most efficient welding procedure to obtain best 
results when welding stainless-steels 


WRITE FOR CONDENSED DATA SHEET ON STAINLESS ELECTRODES 


2. RDP SS Be: ee ae Ser are 


McKAY STAINLESS STEEL - MILD STEEL - ALLOY STEEL - WELDING ELECTRODES 


Researched, Developed and Manufactured to fill Industry's Requirements for Dependable Electrodes 
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COLD FINISHED BAR 
Automatic Screw Stock 


; Lee = 





Youncstown Cold Finish- operations--uniformity of composition, 


toughness and strength, close toler- 


ed Carbon and Alloy Steel Bars are 
ances in dimension, and smoothness 


now being produced in a wide range 
of sizes and shapes, supplied either in 
coils or straight lengths. 

Drawn to meet standard specifica- 
tions, these bars have the charac- 
teristics that make them ideal for 


high-speed screw machine 


and brightness of finish. 
You'll find a Youngstown bar stock 
to meet almost any requirements. 
Tell our representative what you 
want and we will make every 


effort to serve you at once. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 
BON AND ALLOY BARS SHEETS PLATES 
PLATE COKE TIN PLATE PIPE AND TUBULAR 
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NEW FOLDERS 


illustrating and describing 

the lotest modern innovations in 

Metallurgical Laboratory Equipment 
compiled by 

Americas most popular authority 

on Precision Built Instruments for 


the most exacting metullurgist 


Contents: 


© ILLUSTRATIONS of perfected designs 
of Metallurgical Laboratory 
Equipment anc Relativ 
Accessories 

e COMPREHENSIVE SPECIFICATIONS of all 
illustrated equipment 

e SAMPLES of Polishing Cloths and 
Abrasives 

@ AUTHORITATIVE RECOMMENDATIONS of 
available equipment for every 
metallurgical testingrequirement 

Don't miss receiving these inform 

ative folders! 


All free, simply for the asking 


Fill in and mail coupon below and 
your folders will be sent to you 


immediately 


Buckler Ltd 


METALLURGICAL APPARATUS 
65 WEST WACKER DRIVE 
CHICAGO 1. ILLINO!S 


BUEHLER LTD. 165 w. wacker orive + cHicaco 1, 1LLINONS 
Please send the following folders . . . 
() Polishing Cloths and Abrasives [] Electro Polisher 
[) Test Specimens and Microscopes [_) Polishing Machines 
0) Surfacers and Grinders C) Cut-Off Machines 
[] Diamet Hyprez C) Fine Grinding Machines 
NAME 


COMPANY 


ADORESS 


city. Ea 
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SEND 
THIS 
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TODAY! 
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--- WISSCO BELTS SPEED 
PRODUCTION 


THOUSANDS OF MANUFACTURERS in scores of in- Open Weave Construction— Permitting free air 
dustries have found that Wissco Woven Wire circulation; free drainage. 

Conveyor Belts speed production—cut costs Extreme Flexibility— Belts will operate over small 
Time cycle, temperature and speed can be easily diameter pulleys. 

controlled and manual attention is reduced to 
minimum proportions 


Adaptability — Built to withstand corrosion, abra- 
ston, /reezing or brazing temperatures 

Wissco Metal Conveyor Belts are the accepted Simplicity of Design — Fasily made endless; read- 
standard for the heat treatment of metals, glass ily repaired in case of accidental damage 
and ceramic ware and for processing of foods Minimum Operating Costs —Greatest load carry- 
and other products. Whether your processing ing capacity per unit weight and low thermal capac- 
operation involves extremes in te mperature, ity mean fuel economy 
chemical action or other destructive factors, Send for our illustrated booklet showing ty pes 
Wissco Belts are built to take it, for they are made and advantages of numerous conveyor belt con- 
of Monel, Stainless Steel, Bronze and other non structions. And, if you have any questions on 
corrosive metals. They offer vou these cost-cutting conveyor belts, their use and application ... we will 


advantages: be happy to cooperate in solving your problem 


WISSCO METAL CONVEYOR BELTS ARE BEING USED IN: 


Annealing Ovens, Baking Ovens, Brazing Furnaces, Canning, Ceramn Products, Chemical Processing, Decorating Gloss, Dehydrating Food, Degreasing, Frozen Foods, Hardening Furnaces, Infra-Red Drying 


& 1ISS<cO METAL CONVEYOR BELTS 


F WICKWIRE SPENCER STEEL DIVISION O c RADO FUEL AND IRON 
Belt Sales Office and Plant — 56 Sterling St., Clinton, Moss. + Executive Office — 500 Fifth Avenue, New York 18, N. Y. 


Sales Offices-Boston + Buffalo + Chattanooga + Chicago + Detroit - Denver + New York + Philadelphic 
Pacific Coast Subsidiary The California Wire Cloth Corp., Oakland 6, California 
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when vacuum is vital 


you can count on KINNEY 


Kinney High Vacuum Pumps are at work in all 
phases of low pressure processing — in the produc- 
tion of television tubes, titanium, penicillin, elec- 
trical condensers, coated camera lenses, dehydrated 
foods, and scores of other products. Their 
dependability and high pumping speed have 
helped bring vacuum out of the laboratory and 
onto the production line. Kinney Pumps are es- 
tablishing important records both for length of 
service and economy of operation. They are 
virtually a “production must” whenever processes 


require fast pump down to low absolute pressures. 
Performance is the big reason why Kinney 
Pumps are so often specified “when vacuum is 
vital”. Perhaps they can help speed YOUR proc- 
esses or improve YOUR products. Write for 
Bulletin V-45, describing the complete line of Single 
Stage and Compound Vacuum Pumps. Kinney 
Manufacturing Company, 3584 Washington St., 
Boston 30, Mass. Representatives in New York, 
Chicago, Cleveland, Houston, New Orleans, Phila- 
delphia, Los Angeles, San Francisco, Seattle. 


Foreign Representatives: General Engineering Co. (Radcliffe) Ltd., 
Station Works, Bury Road, Radcliffe, Lancashire, England . . . Hor- 
rocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia . . . W. S. 
Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa . . . 
Novelectric, Ltd., Zurich, Switzerland. 


KINNEY Vacuum Pumps 
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Here’s more proof that Lumnite’ Concrete is the ADAPTABLE Refractory ! 


Paving for coke oven battery, Clairton By-product Coke Works, 


Carnegie-Ilinois Steel Corp 


Concrete withstands changing temperatures, 


ita one-piece, monolithic construction remains smooth 


other paving materials 


Base-slab and waste heat flue 
of heat-resistant concrete made 
with Lumnite. Withstands heat 
ind waste gases of burning coke 
National Tube Co., Lorain, Ohio 


**LUMNITE” is the registered 
MP-L-a? 


“THE THEATRE GUILD ON THE 


Clairton, Pa. Lumnite Refractory 


resists corrosion and 


outlast ing 


Coke side of Refractory C 

crete door lining in service over 
ten years when this photo was 
taken. That's durability! Laclede 
Gas Light Co., St. Louis, Mo 


Here’s Where 

Lumnite Refractory Concrete 
Cuts Costs, Saves Time 

in Coke Plants 


Coke plant operators, like many others, are finding more 
and more time- and money-saving uses for adaptable 
Lumnite Refractory Concrete. No other refractory ma 
terial combines Lumnite’s refractory properties with such 
convenience and flexibility of use. Refractory concrete is 
easily placed in any size, shape or form without skilled 
workmen. The large number of successful Lumnite in- 
stallations now in use offers adequate proof of their ex 
cellent service records. 


WHERE USED: Lumnite Refractory 


cast in place in coke plants for such uses as: coke oven 


Concrete may be 


paving, base pads and flues that last longer, yet cost less 
to construct and maintain. Refractory Concrete is also 
useful for many other installations subject to heat, corro 
sion and severe thermal shock such as backwalls for 
quenching cars. And, in addition, Lumnite is excellent for 
precast special shapes—door linings, baffles, blocks for 
inspection and charging holes, lintels, arches, arch slabs, 
riser pipe linings and seat blocks, gas gun blocks, caps for 


top of coke oven, and plugs to fit special openings 


SAVES TIME, CUTS COSTS: Refractory Concrete made 
with Lumnite calcium-aluminate cement and selected 
aggregates may be cast in place in exact sizes, shapes and 
thicknesses desired. Monolithic construction gives maxi- 
mum durability, reduces outage time for repairs. When 
repairs are needed, they may be made quickly and easily 
overnight, because Lumnite reaches service strength in 
24 hours or less. Always keep a supply of Lumnite cement 
on hand. Whether your plant calls for coke ovens or not, 
you may profit from the properties of time- and cost-sav 
Write today for further information to 
Universal Atlas Cement Company (United States Steel 


New York 


ing Lumnite 


Corporation Subsidiary 
17. New y ork 


Chrysler Building 


SPECIFY CASTABLE REFRACTORIES 
MADE WITH LUMNITE 




















AIR"’- 


Sponsored by U.S. 


Steel Subsidiaries — Sunday Evenings — NBC Network 
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op SHEET STEEE 


MAKE AT ARTHER 


oO AX 


HIGH-TENSILE STEEL 


SEVEN STRONG REASONS explain the 
trend to N-A-X HIGH-TENSILE steel for: 


@ Bumpers @ Grilles @ Fenders 
®@ Hoods @ Bodies @ Frames 


@ Wheels and other automotive parts 


\ 


GREAT LAKES STEEL CORPORATION x 12" smn. sors, somo 2 
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*—- 245° CmrreR LOTHENOS 


Ize 
A JL 


CenTeR Drut Born EnDs 


Cut off, chamfer and center 
drill both ends 
terial SAE 1040 ground shafting 
fuction: 240 pes/hr 


C if 


_~- + 


4 xag* CnHarirer Born Enos 
« 


Operation: Cutoff, bore and chamfer in 

side and outside, both ends 
Material SAE 1020 tubing 
Production: 180 pes/hr 


. 4 Pet Le . 
PEN UILOING 


wo Tadd 


AT YOUR COMMAND 


eRODUCTION and LOWEp bus 
S. 


BY COMBINING OPERATIONS with ~ 


the MotcH & MERRYWEATHER 
qf LA 


(Double End 


TRANSFER 
MACHINE 


More Than a New Machine — Actually a New Method 


The Motch & Merryweather ‘‘DE” (double end) Transfer Ma- 
chine has no equivalent. Standard bar stock is automatically 
fed and cut off with a square MILLED FINISH to accurate 
lengths. It is then automatically transferred to equalizing, 
self-centering jaws for accurate double-end machining. You 
save at least one operator; save several handlings; save over- 
head and floor space; save tooling. Husky construction makes 
for trouble-free service and long, profitable life. 


Illustrated below are six typical “transfer” jobs. 


> 005 
2S Ey | 
f ' 
Ferd 9 
i2 } ri }+— 
r oo _ BA I 
; 7ZZan. Vv \ d 
(9 495 CHAPFER BOTH ENOS 
Cut off, chamfer 
point opposite er 
D SAE 1141 C 
2 163 pes/hr 


rT 
Concentac WiTMN 0027) 


Centea Dani Born Ewos 


tp’ Production: 14 
CLEVELAND 13, OHIO 


AN UNPARALLELED EXPERIENCE IN CIRCULAR SAWING 





TIMKEN “16-25-6” alloy steel 
specified for Orenda jet engine 


A problem in jet engine production is the 
terrific stresses placed on the turbine wheel by 
the intense heat and high speeds created under operat- 
ing conditions. 

Che above illustration shows the ORENDA gas tur- 
bine disc which produces the full power of the engine. 

In the production of the ORENDA Jet Engine, A.V. 
Roe Canada Limited engineers specified “16-25-6" 
alloy made by The Timken Roller Bearing Company, 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


ipril, 1950; 


for this most exacting job. This selection was made 
only after exhaustive tests proved the dependability 
of “16-25-6" in standing up to all their requirements. 

Our engineers will welcome the opportunity of dis- 
cussing your tough jobs with you. The application of 
their knowledge may help you solve a production 
problem and result in an improved product for you, 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, O. Cable address: “TIMROSCO” 


© Wa ea 


1 wz 


¢ ~ 


5 


sliste in @ yw stee necluding het rolled and cold Amished alloy 
complete range of statniess, graphitic and standard tox 


analyses and alloy and stamless seamiess stee! tubing 
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NOW IS THE TIME TO 


Whatever your plan is for future operations, like any good 
chess player, you will want to check. Yes, check your needs... 
and our specifications! 


The complete line of Lester-Phoenix Die Casting Machines 
offers a model for every type of operation. For aluminum, there 
are the famous “Prefill’ machines in a range of capacities. And 
the new HP-1-Z culminates years of bringing you the latest 
advances in zinc die casting. 


Yes, in die casting as in chess, your plan must include operating 
with the best pieces all of the time. There is no better die casting 
equipment than Lester-Phoenix Die Casting Machines. CHECK! 


7 j/ : 7/ 


HHP-1CC HP-3%-SF 


Ge" 
Y 


Write for free copy of the Lester Press 


Ce ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN 
New York Steven F. Krovld New England Kavanagh Soles, Inc Toronto, Canada Modern Tool Works, Lid 
Detroit Thoreson-McCosh Son Francisco J. Fraser Rae london, Englond Dowding & Doll, itd 
c . —_ bhech ¢ Phil 1 lcutta, India Francis Klein & Co. ltd 
incinnati n in ri ph) right G 

. - — nonnenatd me ledelphia Wright & Gade Tool Co Sydney, Australia Scott & Holladay, itd 
los Angeles Seaboard Machinery Co Milwou hee Marquette’ Engineering Co Japon, New York W. M. Howitt, Inc 


distributed by LESTER-PHOENIX, INC., 2619 CHURCH AVENUE e CLEVELAND 13, OHIO 


Metal Progress; Page 438 





adds cost-cutting 
strength to the new 


TTelatana-ticlilmige lil 


bethany manufactur- 

TY that EASY-FLO brazed 

all strength requirements— 

m-FLO brazing is naturally fast and 

} that production can be stepped 

ited volume by using a fast heating 

d.a set-up that includes preplacing the 

) that far less finishing is required. Parts 

from the 1950 lightweight model. 

AISI 4130 chrome-molybdenum steel. 

joints are induction brazed with rings 
LO wire preplaced. 

\ 


\ 
’ 


WHAT WILL EASY-FLO Brazinc 
DO FOR YOU? If you join metals— 
ferrous or non-ferrous—it is fairly cer- 
tain that EASY-FLO low temperature 
silver alloy brazing will speed up pro- 
duction and cut costs on part or all of 
this work. To find out where and how, 


pq bine 


. . - - . We Be ut. 
write or call and ask us to send a service Front am es w com- 
engineer. He'll demonstrate EASY-FLO plete BASY- penetration 
brazing and discuss its application to 


your work. There's no obligation to 


you for this service. HANDY 4 HARMAN 


BULLETINS 12-A, 15 AND 17 will 


rive you EASY-FLO facts i int. : é 
oe Pe ee 82 FULTON STREET “GY NEW YORK 7, N. Y. 


Write for copies today. 
' Bridgeport, Conn. + Chicago, Il! + Los Angeles, Cal, + Providence, ®.1. + Toronto, Conade 


Agents in Principal Cities 
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Dh 
; Mumm = Two (2) 330 KW 


t _ Atmosphere Roller 
* Hearth Furnaces 


> Controlled 
aan Atmosphere 
for Bright Annealing, Clean OL 


Hardening, Sintering, and Brazing A; i sim ped 


Drever Atmosphere Roller Hearth Furnaces combine the 
speed and efficient material handling of the roller hearth 
with the advanced engineering design of Drever con- 
trolled atmosphere furnaces. 


Drever Roller Hearth installations include all types of 
firing, a wide range of atmosphere; and sizes to meet 


specific requirements. 
| 
CO. 


790 E. VENANGO ST., PHILA. 34, PENNA, 
/” (INES, HEAT TREATING FURNACES, DESCALING & ATMOSPHERE EQUIPMENT 


NEW YORK & NEW ENGLAND—GERALD B. DUFF, 68 CLINTON AVE., NEWARK 5, N. J. 
W. PENNA. W. N. Y. and OHIO—H. C. BOSTWICK, 3277 KENMORE RD., CLEVELAND 22, OHIO 
1OWA, MINN. & WIS.—WALTER G. BARSTOW, 1302 FIFTH AVE. SOUTH, MINN. 4, MINN. 


Our Engineering Department will be glad to show you the 
inherent advantages of Atmosphere Roller Hearth Furnaces. 
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FABRICATED 


ALLOYS 


ARTICULATED TRAYS for highes? resistance 
fo WARPING... UNDER EXTREME TEMPERATURES 


The two trays shown above are now in use for copper 
brazing parts in Roller Hearth Furnaces at 2050° F. 
The carefully checked performance of each shows 
the ! nportance ot job-« ngineered design for a specific 


condition 


Flat bar construction of the 60 Ib (at left 
bent outer bars, to avoid catching on roll guides, gives 
optimum performance with loads 100 lbs. and over. Hot 
.. exible 


construction eliminates warping and cracking. Handles 


tray with 


rolled bars prevent scoring of furnace rolls 
at ends also serve to index cover-screen for small parts 


Offices in 


ROLOCK INC. > 


at, A ERS | PbS -& 
os ae D bs 


Ibs. the 


proves more economical. This tray weighs 37 


For loads under 75 channel type design 
(right 
lbs., handles loads to 70 Ibs. The light weight sheet 


metal channels with two-way 


pipe spacers are most 


flexible for prevention of warpage and 


assist in 
maintaining high furnace capacities 
If you are experiencing tray troubles short service 
life, cracking, warping 
We 


and improve product processing. Catalog and Bulletins 
on request 


ask Rolock engineers for 


recommendations can cut your heat-hour costs 


PHILADELPHIA * CLEVELAND © DETROIT © HOUSTON * INDIANAPOLIS © CHICAGO * ST. LOUIS © LOS ANCELES * MINNFAPOLIS 


1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 


Easier Operation, Lower Cost 
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Highest Quality Steels 


MADE WITH 


VCR guage lth 
in VA yr 





¥ 


Typical Composition 
GRADE “A” Vanadium 35-40% 
(Open Hearth) Silicon max. 12° 


Carbon. .max. 3.50 


GRADE “'B” Vanadium 15-45% 
(Crucible) Silicon max. 3.50°% 
Carbon. .max 


GRADE “Cc” Vanadium 
(Primos) Silicon... max 
Carbon. .max 


HIGH V GRADES Vanadium 50-55 ° 
60-65 ©; 
70-80°; 

Silicon Low 


Carbon Low 


MAKERS OF FERRO-ALLOYS 


om 


CHEMICALS AND METALS 


VANADIUM CORPORATION OF AMERICA 


420 LEXINGTON AVENUB, NEW YORK 17, N.Y. « DETROIT + CHICAGO + CLEVELAND « PITTSBURGH 











Dependable performance 
year after year with 


Hoskins Chromel -equipped Electric Furnaces 


There’s nothing revolutionary about Hoskins brazing small tools and parts, it's economical to 
Furnaces, but you'll find them hard to beat when operate ...low in hydrogen and power consump- 
it comes to delivering useful electric heat. And for tion, quick on recovery. And it’s equipped with 
good reason, too. Because every Hoskins Electric heavy-duty reverse “U" type heating units made 
Furnace is equipped with durable CHROMEL of long-lasting 1” by 4" CHROMEL-A ribbon. 
heating elements. Long-lasting elements that 

possess close-to-constant “hot” resistance be- So next time you re in need of good dependable 
tween 700° and 2000°F.. that deliver full-rated heating equipment, get the facts on Hoskins 
power throughout their long and useful life CHROMEL-equipped electric furnaces. Our Cat- 
Dependable heating elements designed to give alog-59R describes the line . . . want a copy? 
you uniform distribution of heat with maximum 

operating efficiency. Important, too, every 

CHROMEL element in every Hoskins furnace is 

formed in such a way as to permit quick and 

easy replacement. 


Take the Hoskins FK Brazing Furnace illustrated 
TYPE FR-206, 207,208 TYPE FR-251 TYPE OR-104 TYPE FR 


above, for example. Compactly designed for BOX FURNACE BOX FURNACE POT FURNACE POT FURNACE 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE . OeTrrRoirrT ] MICHIGAN 
NEW YORK . CLEVELAND . CHICAGO 
West Coost Representatives in Seattle, San Francisco, los Angeles 


In Coneda Walker Metal Products, ltd Waolterville, Onterie 


chel-chromium resistance alloy that first made electrical heating practical 
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PRESSED STEEL 


\\\\I 


\ 


Ps ight- — 


The original PSC carbu- 
tizing box, now the most 
widely used in industry. 


CARBURIZING 


for 
Every Purpose 


It is probably enough 
to cite one reason why 
80% of the nation's 
heat treaters today use 
PSC carburizing boxes: 
-- They Cut Production 
Costs. 

Weighing 2/3 less 
than cast boxes, they 


handle easier and fast- 
Special PSC 
different parts 


er and thus increase retorts For 
productivity per em- 


ployee. Obviously, be- 





Low-Cost Short Cut to More Effic 


cause of their lighter 
weight PSC containers 


require less time to 


thus cut fuel costs 
to 20 times longer 
attain pot heat, and 


racks, tubes, retorts, etc. 


n battery of 


Welded alloy retort for 
ges carburizing furnaces. 
Serving 10,000 hours. 


An example of the many 
special-purpose boxes we 
design and fabricate. 


CONTAINERS 


ve 
Right above ~*~ = 
these chimney 4 ‘ 
type boxes for * / 

carburizing 

ting gears are 

made in any size 


Right below 

PSC boxes that 
are light weight for 
easy handling 

yet will not werp 


smal! lots of 


gas furnaces 
ZZ 


ncy 


Furthermore, plant records show PSC units last 2 
PSC units are furnished in any size, design or metal 
specification, and for every purpose 


annealing and carburizing boxes, baskets, 


Send blue prints or write as to your needs 


THE PRESSED STEEL COMPANY 


rome 


WILKES-BARRE 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES IN PRINCIPAL CITIES 
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Hardening Furnate 


LINDBERG 


Tempering Furnace 


TOOLROOM TEAM 
ay, for the finest tools and dies! 


For the precise hardening and tempering 

of expensive tools and dies — specify 

Lindberg Hardening and Tempering Furnances. 
FOR HARDENING — eliminate finishing due 

to scale and decarb with simple accurate 
atmosphere control. 

FOR TEMPERING — obtain the exact “Rockwell 
Hardness” needed for the ultimate 


ter oe ger performance from your tools and dies. 


Heat Treating Department”. 


LINDBERG ENGINEERING COMPANY 2448 W. Hubbard Street, Chicago 12, Hlinois, 


LINDBERG 3 FURNACES 
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Some high-lights on alloy steels 
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for low temperature applications 





If you manufacture equipment, machinery 


or apparatus that must operate at sub-zero temperatures . . . if you are building 


tanks and vessels for the storage or transportation of liquefied gases—we can help you. 


N recent years, steels for low temperature serv- 

ice have been receiving more and more attention, 
And dese rvedly so. 

Their importance has been emphasized by the 
increased development of low temperature process- 
ing, as in the dewaxing of oils; by the obvious ad- 
vantages of storing, in liquefied form, gases such as 
oxygen, hydrogen, nitrogen, natural gas, propane 
and butane; and finally, by the realization of the 
imperative need for a safe constructional material 
for railroad equipment, aircraft, tractors, motor 
trucks, road building machinery and other equip- 
ment that must operate in very cold climates. 

The property which is most affected by low tem- 
At sub- 


zero temperatures, the mechanical properties ol steel 


peratures is resistance to shock or impact 


generally change as the temperature is lowered 
Such properties as ultimate tensile or yield strengths 
gem rally will Increase However, the impact prop- 
erties may, and frequently do, drop more than would 


be satisfactory if severe shocks were imposed. 


Plain carbon steels are highly susct ptible to em 
brittlement at extremely low temperatures. Low 
carbon nickel-alloy steels, however, offer higher re- 
sistance to shock under these conditions 

For example, the American Society for Testing 
Materials recognizes low carbon 2 nickel steel 
for temperatures down to minus 75°F. and low car- 
bon 3 nickel steel for temperatures down to 
minus 150°F. Recently, a new, low carbon alloy steel 
containing higher nickel content has been developed 
which shows good toughness at much lower temper- 
atures. This steel holds great promise for those 
processes which require equipment to operate at 
extremely low temperatures 

We manufacture the se speci il alloy steels for low 
temperature application. They're available in billets, 
bars, plates and other flat rolled products, also m 
forgings and St amle SS tubing If you contempiat the 
fabrication or use of equipment that must operate at 
sub-zero temperature, our service metallurgists will 


gladly give you the benefit of their experience. 


CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSOURGH & CHICAGO 
COLUMBIA STEEL COMPANY SAN FRANCISCO TENNESSEE COAL, (RON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRISUTORS, COAST.TO-COAST - UNITED STATES STEEL EXPORT (COMPANY, NEW YORK 


Carilloy Steels 


ELECTRIC FURNACE OR OPEN HEARTH 


COMPLETE PRODUCTION FACILITIES IN CHICAGO AND PITTSBURGH 
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Since the war many users of alloy steels have asked 
us to assist in simplifying their requirements for alloy 
grades. In practically all cases we have been able to 
recommend the use of fewer grades without sacri 
ficing or compromising essential properties 

An outstanding example: Recently one of the 
country’s largest manufacturers of industrial equip- 
ment submitted for our advice 40 different speci- 
fications they had been using, involving many 
different analyses of steels and a wide variety of 
mechanical properties. After a thorough study our 
metallurgists were able to reduce the requirements 
to two specifications, involving only two grades of 
steel and two sets of mechanical properties. The 
manufacturer followed our recommendation, and of 
course benefited several ways 

By simplifying your alloy-steel requirements you 


can order in larger quantities and make worthwhile 
savings on extras; you reduce the possibilities for 
error; and you usually obtain better deliveries. You 
can count on us for completely unbiased metal- 
lurgical advice on grade simplification; we manu- 
facture all AISI steels as well as special grades, and 
we have no favorites! 


F fic « ast Bethle prod res / 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


t 
ehem Pacific Cox Stee 


Ex; t Distributor Bethlehem Stee! Ex; 


» Pau) . 


BETHLEHEM ALLOY STEELS 


Vetal Progress; Page 448 





you can 6e SURE.. ie is 
VU estinghouse 


Here’s the solution to your 
Gas Carburizing Problems 


Westinghouse Therm-a-neering has the operator handles all work easily. Production 
answers. This engineering and metallurgical is maintained at 800 net pounds per hour. 
service is offered with no obligation to the This installation is typical of the way 
man who “can’t be sold”, but, who is willing Westinghouse furnaces—both gas-fired and 
to accept proof of efficiency and dependability electric—are answering today's production 
Therm-a-neering custom-builds equipment to problems. And because Westinghouse engi- 
fit your individual requirements, assuring neers have no favorite to play, they can study 
smooth and economical operation of your heat- your problems from an unbiased point of view 
treating line. in helping you select the equipment to do your 
Take the carburizing furnace shown above, job most efficiently and economically. 
for example: one continuous and complete Let Therm-a-neering help you. Call your 
operation puts all parts through the same cycle, nearby Westinghouse representative for de- 
same atmosphere, same temperature. Uniform- tails, or write Westinghouse Electric Corpora- 
ity of parts is assured. Rejects are eliminated. tion, 181 Mercer St., Meadville, Pa. 
And the work is done fast. No handling of 
parts is required between charging and dis- 
charging. ors open automatically. One 


j-10350 


A HEAT AND METALLURGICAL SERVICE THAT 

OFFERS WITHOUT OBLIGATION 

ENGINEERS — Thermal, design and metallurgical engineers to help you study 

your heat-treating problems with a view toward recommending specific heat GA § A ND £ l EC TRIC 
treating furnaces and atmospheres 

RESEARCH—A well-equipped metallurgical laboratory in which w run test 

samples to demonstrate the finish, hardness and metallurgical results that can 

be expected on a production basis 

PRODUCTION—A modern plant devoted entirely to industrial heating 


EX PERIENCE— Manufacturers of a wide variety of furnaces—both gas and elec- 
tric—and protective atmosphere generators. 
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“2 YEARS’ 
ERVICE LIFE 


Thermalloy tray and fixture assembly for 
heat-treating pinions, designed and pro- 
duced by Electro-Alloys for a leading 
automotive manufacturer. 


with 2 to I work /alloy ratio 


The Thermalloy* heat-treat tray you see here 
was designed by Electro-Alloys engineers for 
a leading automotive manufacturer. It is used 
for heat-treating pinions in a continuous 
radiant-tube furnace on a carburizing cycle 
of 1650°. 

Weight of the assembly, considering its 
size, is not unusually light (23'» Ibs.). But 
the design of the fixture increased the number 
of pinions it carries from 4 to 9, or the weight 
load from 20 Ibs. to 45 Ibs. The result is 
a large increase in the productive capacity 
of the furnace. 

Yet, heavier loading in no way affected 
operating life. A number of the original trays 


Specify CHEMALLOY?” for corrosion resistance 


AMERICAN _ 


| Brake Shoe 


OMPANY 





Write for Technical Booklet—Cast 26 


have now been in service over 3' » years. And the 
Thermalloy trays have given, on an average, 
twice the service life of competitive trays. 

Results like this are a matter of selecting 
the right materials... plus seemingly small 
tricks in design. The latter is often the most 
important in increasing service life. 

We would like to prove to you that we do 
have an outstanding design service... plus 
outstanding heat and corrosion resistant ma- 
terials in the various grades of Thermalloy 
and Chemalloy. On your next alloy castings 
problem, call in an Electro-Alloys engineer, 
or write Electro-Alloys Division, 1975 Taylor 
Street, Elyria, Ohio 

“Reg. U.S. Pat. Of 


THERMALLOY™ for heat and abrasion resistance 


CR. 20% NI Alloys 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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(Partial view of the enormous new lubricating oil plant at 
Lake Charles, La., where this great new oil is processed.) 


“ANTI-FOULING” OIL made by the 
Remarkable new “HEART-CUT” PROCESS 





This new oil — the best known to science... It’s here now! The remarkable motor oil from the giant new 


$42,000,000 lubricating oil plant at Lake Charles, La. The 


gives you a cleaner engine...more economy plant that’s been the big talk of the oil industry for months 


New Premium Koolmotor is made by the unique ‘‘ Heart 


... minimum carbon residue. Cut” Process which retains only the choicest part of the finest 

crudes. /t's so superior that in recent engine tests it outscored 

BD)ourre +g. . nine other major premium motor oils. No wonder Premium 

PANS Koolmotor is better in every way! Cleans better, seals better 

cools better and fights acid, sludge and corrosion far more 
effectively. Switch to this remarkable new oil today. 


stare saving Dollars today... stop a 


= CITIES & SERVICE 
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Photo courtesy Sprout, 
Waldron & Co., Ine, 














eDIZABNSIOW 
WMeallurgical Sowie 


combines the extensive experience and 
cuocdinned abilicies of Republic's Freld, Mill 
and Laboratory Metallurgists with the knowl- 
edge and skills of your own engineers. It has 
helped guide users of Alloy Steels in count- 
less industries to the correct steel and its most 
efhcient usage, 1T CAN DO THE SAME FOR YOU, 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Plates, Pipe, Bars, Wire, 
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cole a wlllelijiieg problem 


wie TONS of Added Die Life 


A REPORT FROM 
REPUBLIC STEEL'S 
In pellet mills, ground feed stuffs are compressed and 
extruded into nutritious and economical pellets for 
METALLURGICAL FILES animals and fowl. Due to severe abrasion encountered 
in the process, life of the extrusion die formerly 
was definitely limited. 
Seeking a way to lengthen die life, without sacrifice of forging 
or machining characteristics, the manufacturer's forging contractor 
contacted Republic's 3-Dimension Metallurgical Service. After 
consultation with the forger’s metallurgists and company engi- 
neers, and careful study of the problem, it was mutually decided 


to switch to a different alloy steel analysis. 


The result?—A double dividend: (1) Die life was increased several 
fold. (2) Machining time was reduced two-thirds. Savings in 
machining time, alone, offset the additional cost of the premium- 
quality alloy analysis. Even more important—this leading pellet 
mill manufacturer now offers a die which is unequalled for 


trouble-free long life. 


The right metal in the right place can be the key to profitable oper- 
ation. Are you sure that YOU are using the right metal? Why not 
make sure now by calling Republic's 3-Dimension Metallurgical 


Service to assist you in a check-up? In no way will you be obligated. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


| REPUBLIC | 


ALLOY STEELS 
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Pig Iron, Bolts and Nuts, Tubing 





**. 


Twelve years ago, the Electric Furnace Company con me sa standard metal for extreme 

i series of tests to discover the best possible metal 

mdary burner tubes in their gas-fired, radiant conel’s outstanding performance record 
tube furnace established it as one of the most durable 
Inconel™ won, and is still a winner, today, in the hottest ture metals available to designers 


1 


part tf EF recuperative radiant tubes...in several hly resistant to destructive oxidation 


critical parts of the assembly " wn properties at temperature 


lh iddition to long trouble-free service assured by hn imconet is heat- and corro 
Inconel, EF claims other important lesign features for 
their radiant tube furnaces tubes that are removable The lectric rnace Company, 425 Wil 
even while furnace Ss operating 
ciency through pre heated air 

uniform heating over entire 


Like many other leading makers of high-temperature 


equipme nt, the Electric Furnace Con pany has adopted 


EMBLEM .. OF SERVICE 


fi THE INTERNATIONAL NICKEL COMPANY, INC. 
T 67 Wall Street, New York 5, N.Y 
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AS REPORTED IN 


Clecliifiied INDUSTRY* 


“Better than 30°), saving on operating 
cost, rejects cut to a minimum, greatly 
improved working conditions and quality 

of product are all attributed to the use 
of a roller heorth electric furnace for 
cleaning hollow ware prior to enameling. 
This new and revolutionary method being 
used by the Republic Stamping and 
Enameling Company in Canton, Ohio, 
bright anneals the parts to produce 
clean, bright surfaces resembling alu- 
minum. Stresses due to forming and weld- 
ing are gone, original grain structure is re- 
stored, and blue-oxide from spot welds 


has disappeared with the new process.” 
General Electric builds electric furnaces and - , 
associated equipment for practically every in- “Mew Cleening Methed for Hollow Were Hes 
dustrial! heat-treating process. For more infor- Many Advantages” in ELECTRIFIED INDUSTRY, 
mation on G-E furnaces or on G-E induction or Merch, 1949. 
dielectric heating equipment, consult the near- 
est G-E Apperatus Sales Office; or write to: 
Apporotus Dept, Sect. 720-10, General Electric 
Company, Schenectody 5, N. Y. 


ELECTRIC FURNACES 


ANNEALING © BRAZING * DRAWING 
CARBURIZING © ENAMELING © HARDENING 
NORMALIZING © SINTERING 
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Weld Sheet Steel 
with the 
HELIARC torch = 


Trade-Mork BEC Re 


and wipe out one complete operation 


Phere Is theo spatter or flux. ~~) Vou save cleaning costs when 
you switch to the Heniare process for welding sheet steel 
And you keep the advantages of high speed, and minimum 
distortion that are characteristic of are welding. Any manual 
are or gas welding operator finds welding with a Henan 
torch easy to master. 

Porosity -free welds in killed low-carbon steel up to '. in, 
thick can be made with this process In non-hilled grades. 
welds are as nearly gas free as can be produced by any welding 
process. Argon-shielding prevents pick-up of atmospheric 

AS WELDED — I his photograph, unretouched and natural siz gases. No argon is dissolved in the weld. 
shows that Weriane welds in sheet steel are clean and uniform 

Joints welded with the Hetiane torch will not show under 
paint, laequer, or even vitreous enamel finish. It takes only 
a light grinding to remove the low, smooth ripple and make 
the bead flush with the surface 

Get more information on this fast, clean, welding process 
from any Linpe office. Let us show vou how it can TTL prove 


your product and eut your costs. Just fill in the coupon 


The terms “Linde and “Weliare™ are reg 
f The Linde Air Products Co 


THE LINDE AIR PRODUCTS COMPANY 
30 East 42nd Street, New York 17, N. Y 


THE UNDE AIR PRODUCTS COMPANY (or your nearest LINDE office) 
Unit of Union Carbide and Carbon Corporation Gentlemen: We would like more information on welding sheet 
30 East 42nd Street (1T§ New York 17, .N. Y. steel with the Heuarc torch. We manufacture 

Offices in Other Principal Cities trom 


m Canoda: We 
DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Thichne 


are r rn now using inert gas shielded welding 
Name Position 
Company 


City 
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If you are now using corrosion-resistant wood screws, chances 
are you can make major savings—ranging all the way up to 
56% in some sizes—by switching to Alcoa Aluminum Wood 
Screws. Check prices locally today 


Corrosion-resistant, yes. All the way through. 
Lower in cost, yes. Enough to save you sizeable money. 

But that’s not all. Alcoa Aluminum Fasteners of all types 
are beautifully made. They have a well-finished, satiny appear 
ance that dresses up any product. And they never cause ugly 
red rust streaks 

Made of a particularly tough aluminum alloy, Alcoa Fasten 
ers pull up strong and tight. Handle well in production. Avail 
able with either slot or phillips recess in all head styles 

Alcoa makes, stocks and sells a complete line of money 
saving fasteners, including screws, bolts, nuts, washers, rivets 
and cotter pins. Prices are yours for the asking. Write today 
telling us what type 
FREE SAMPLES: Write today for types and sizes you're 
interested in. ALUMINUM COMPANY OF AMERICA, 2135D Gulf 
Building, Pittsburgh 19, Pennsylvania 
"For local source of Alcoa Fasteners and other Alcoa products, look under 


“Aluminum” in your classified telephone directory 
ALCOA 


FASTENERS 


INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED . WIRE . ROD . BAR . TUBING . PIPE . SAND, DIE & PERMANENT. MOLD CASTINGS . FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS . FASTEWERS . FOIL . ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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“BLECTROMET Daas 


A Digest of the Production. Properties, and Uses of Steels and Other Metals 


Published by Electro Metallurgical Division, Union Carbide and Carbon Corporation, 30 East 42nd Street. 
New York 17. N. Y. *« In Canada: Electro Metallurgical Company of Canada, Limited. Welland, Ontario 





How CHROMIUM and TUNGSTEN Increase 
Strength of High-Temperature Alloys 


erie CYLINDER 
silicon, and titanium STATOR BLADES 


Chromium and Tungsten as 
Strength-Builder 


Even sma mount tcn 


Where High-Tempera- 
ture Alloys Are Used 


x 
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Editorial Summary of April Metal Progress 
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PROVING 
INTERNAL 
SOUNDNESS 


OXYGEN FOR 
BLAST 
FURNACES 


QUENCHING 
GEARS IN 
OPEN TANK 


HARDNESS 
AFTER 
TEMPERING 


BEWARE 
RESIDUAL 
STRESSES 


SPOTS ON 
BRASS 


PRECISION 
HEAT 
TREATMENTS 


PIG IRON 
MANUFACTURE 


CHEAPER 
HARDENABILITY 
TEST 


WHY DID 
IT CRACK? 


METAL 
PROGRESS 
IN CENTRAI 
STATIONS 


Turbine disks and rotors, that spin at high speeds under large centrifugal 
stress, must for safety’s sake be free from even minor internal defects. 
Ultrasonic tests, verified by sectioning forgings which showed indica- 
tions, passed 772 of 839 gas turbine disks made of the high alloy 
16-25-6. p- 1O8. 


Analysis of available information indicates that a low-shaft furnace 
using 95% -+ oxygen blast and producing 1000 tons of iron a day may 
be able to compete with present-day blast furnaces. p. 407. 


Dimensional tolerances on gears are commonly maintained by oil quench- 
ing over a plug or in a press, but this is slow and costly in labor. Accurate 
rear axle pinions can be hardened in an open tank if uniformly supported 
in a proper fixture and handled smoothly ™ automatic machinery that 
is to say, if they are quenched in a uniform manner. p. 482. 


The metallurgist is accustomed to hardenability bands, showing varia- 
tions in as-quenched hardness among different heats of the same steel. 
Phe next step — charting analogous hardness variations (in the 4000 
series) after tempering — has now been taken by Messrs. Chapman and 
Jominy. p- 491. 


The design of a simple compressor valve was changed so as to decrease 
residual stresses caused by quenching. Result: Fatigue life was increased 
15 times. p- 480. 


An epidemic of measles (on cartridge cases rather than workmen) broke 
out in a wartime ammunition factory when pickling vats were replaced 
by spray booths. The trouble was traced to changes in acid concentra- 
tion, temperature and aeration. p. 496. 


If the modern salt bath had done nothing else but replace the messy 
cyanide pot with apparatus producing controlled cases, steel treaters 
would rise up and call it blessed! However, its utility has widened 
greatly, until it is a preferred method of hardening high speed tools 
at extreme temperatures. p. 498. 


The modern blast furnace —— at maximum labor efficiency rather 
than maximum metallurgica 
the latter without spending more man-hours per ton. p- 463. 


efficiency. Present trends are to increase 


A new hardenability specimen costs 25% less to machine, and its sensi- 
tivity is comparable with that of the “L-bar” widely used for testing 
shallow hardening carbon steels. p. 474. 


Stress corrosion is one of the new diseases of metal which have arrived 
since the discovery of alloys that really resist both stress and corrosion! 
Research metallurgists are still investigating its symptoms and its cure. 
In some instances the trouble may be due to atomic hydrogea absorbed 
by the stainless steel. p. 486. 


Large electrical machinery for central stations has developed through 
three stages, characterized by the metals available first, the common 
steels; second, the alloys (steels, copper, silicon-irons); and third, the 
mammoth forgings and castings of high strength, and high resistance 
to creep and corrosion. p- Wo 


Equipment for Interrupted Quenching . . . New Classification of Metal- 

NEXT lurgical Literature Transformations in 8630 Steel Martempering 

MONTH Gears in Hot Oil . Oxidation of Molybdenum .. . New High-Strength 
Aluminum Die-Casting Alloy ... Direct Reduction of lron Ore 
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Tor thagher Temperatures-Lare Oxide Keftaclories 
ALUNDUM TUBES 


For further information on pure oxides, write for free bulletin No. 151-PO 


NORTON COMPANY * WORCESTER 6, MASS. 














REFRACTORIES 
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"There's a hazard 
in buying Alloy Stee 


You may 


for years 
without 


alloy steels 
without 


without a 


and buy 
a slip up 


specification 


Spec ify 
getting the wrong 
breakdown or accident 

But many men and machines handle your alloys 
before they That 


mistake 


come to you 


error for a 


means many 


chances for 


possibly with 


serious Consequences 


The Ryerson Certified Steel Plan guards as 


gainst 
the hazards of helps to eliminate 
errors 


Here are the steps we take for your pro 
tection and guidance 


alloy buying 


1. Careful Selection and 
qu ality 


inalysis assures uniform high 
2. Spork Testing verific 


s quality, guards against mixed 
steel 


Color Marking and 


identific 


tamping 
ind heat 


RYERSON 


JOSEPH T. RYER 
LEVELAND « 


permiane nt 


ttion of type 


SON & SON, INC PLANTS AT 


PITTSBURGH « BUFFALO « CHICAGO -« 


if 





NEW YORK . BOSTON . 


MILWAUKEE « ST 


Hardenability Tests establish obtainable 
ical properties 


mechan 


Pre-Shipping Check-Up matches your steel against 
your order's specifications 

Heat Treatment Data 
guides you to safe results without 
delay Ihe Alloy Certificate 
steel’s identification and 


sent with every 


shipment 
sure error or 
also verifies your 


analysis 

The value of each step has been proven by the 
experience of other alloy users. And all of these 
steps are taken for you at no extra cost. So specify 


buy Ryerson Certified Alloys 
immediate 


and Shipment is 


Let us send you our new 


Specify and Buy Alloy Steel.” 


booklet “How to 


Carbon, Alloy and Stainless Steels in Most Every Size, Shape 
and Finish for Immediate Shipment from Stock 


T j ) 
4S c ft Ga 


PHILADELPHIA . 


LOUIS « 


DETROIT . 
LOS ANGELES « 


CINCINNATI 
SAN FRANCISCO 
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smelting 


steel a vear and ranks sixth in the world 
fortunate 


close t 


Canada is imported from the United States 


most 


Improving Blast 


By P. E. Cavanagh 


The interesting thesis is advanced that evolution 
of the iron blast furnace has produced a 1200- 
ton monster that reduces man-hours of labor to a 
minimum. Future progress will therefore be 
toward increasing smelting efficiency without 
disturbing labor efficiency. Mr. Cavanagh out- 
lines present efforts along this line and estimates 


their practical limitations. 


URING the last few years the Ontario Research 
Foundation, on behalf of the Ontario Research 


Council, has made a detailed study of methods for 


iron ore in use throughout the world 


I'wo of the objects of our studies were 


1. To discover whether any proven process is 


capable of producing small quantities of iron at 


reasonable cost at locations remote from coal 


deposits; and 


2. To discover whether any process could be 


recommended if metallurgical coke were no longet 
available in the required quantities and quality for 
blast 


furnaces 

Canada now produces about 3,000,000 tons of 
We are 
situated 
and coal fields of the United States 
the greatest part of the iron ore smelted in 


that 


ore 


our major markets are 


‘ 


0 the 
far 


“as 1s 


f the required coal for making metallurgical 


coke 


It is certain that at some time in the distant 


future there will be an end to high-quality coking 


il in the United States and its continued export 


ipril, 1950; 


Furnace Practice 


to Canada. While this situation is not likely 
to arise soon, it has seemed wise to study 
what our actions would be under such con- 


ditions and whether iron could be smelted 
by some process which would require either 
much less coke, or coke of a poorer quality 
ind lower strength 

Some of 
of interest 


besides Canada 


our findings and conclusions 


are to many other countries 


Defining iron ore as a mineral from 
which iron can be produced at a profit, the 
most profitable method of smelting it unde 
present conditions is first to treat it in 

blast furnace, producing pig 


then 


iron, which 


is refined further in other furnaces 


into steel made to 


rheoretical objections may be 
but 


this two-stage process is the cheapest and 


this seemingly roundabout method, economi 
cally 
most practical in most countries of the world 

The fact that blast furnaces have attained such 
tremendous size makes possible the mass production 
ot 


which 


steel, and introduces 


their 
highly industrialized country with supplies of good 


iron and some factors 


make use very advantageous in a 


coking coal but almost out of the question for 
little 
high-grade coking coal 


countries with very heavy industry and no 

The modern blast furnace, producing over 1000 
tons of pig iron per day, is a huge stack about 28 ft 
100 ft 
it is charged with a mixture of iron ore, coke 
On reaching the bottom of the stack 


limestone be 


diameter and 
i. 


and limestone 
the 


in in height As shown in 


Fig 


iron ore and ome fluid and much 
rtiol 
for 
in 
Nations 
and 


1949 


*The first po 
entitled “Methods 
itv of Coke 
the United 


servation 


(slightly abridged) of paper 
Amount and Qual 


(ore 


a 
Reducing the 
Smelting 
Scientific 
of 
Succe 


Lsed Iron 


read before 
ym the 


held 


Conference Con 


the 


Resources 


N.Y 


Utilization 
it Lake 


in 


summer of SS, 
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ol the weight of the 80-ft. column of charge must 
he supported on the coke which remains; only the 
finest coking coals will produce coke of the required 
strength to withstand this. When it is also realized 
that the sulphur and ash contents must be low in 
the coke, it becomes apparent that satisfactory coal 
for making blast furnace coke for large blast fur 
naces is not as common an occurrence as good iron 
ore Consequently, the location of major iron 
smelting centers today is determined more by the 
availability of high-grade coking coal than by the 
availability of good iron ore 

The iron blast furnace has advanced tremen 


dously in production rate in the last 20 years 


; are P 
lop Gas re-2 Tons at 50% Fe 
20,000 cu.ft ot oke-O083 Tons 

40° F and 25! Limestone -O 43 Tons 
28% CO 

4% CO> harging 
56% N. \ Be 


hig. 1 Cross-Sectional Diagram of Standard Blast 
Furnace Stack With 27-Ft. Hearth Capable of Mak- 
ing 1100 Tons of Basic Pig lron Every 24 Hr 


Size Versus Efficiency As the size of furnaces 
increased, the shaft diameter reached a point where 
the blast of air did not reach to the center of the 
shaft at the bottom From a purely theoretical 
viewpoint such a large shaft is too big for 
maximum efficiency, but the smelting of iron is not 
a theoretical process 

Large industrial areas have grown up around 
these steel plants and wage rates have become 
higher and higher Since costs for ore, coke, powell 
and other items are fixed unless the technique is 
radically changed, the man-hours per ton of pig 
iron became the only major controllable item in 
pig-iron costs. The labor requirement per ton ol 
pig iron in a modern large blast furnace has been 
reduced to about 0.75 man-hours, representing 
about 2% of the cost of a ton of iron. A century 


ago it was 55 


rhe sequence of events has been that in orde 


to get large unit production to satisfy the market 
and to keep labor costs down, blast furnaces have 
increased far beyond the size for maximum 
smelting efficiency to a size giving the best possible 
labor efficiency Attempts are now being made to 
increase smelting efficiency without increasing 


labor costs 


Economizing on Coke 


Here the metallurgical engineer is hampered by 
the fact that the charge is by no means uniform in 
The three solid mate 


rials present ore, coke and limestone are not 


size or distribution (Fig. 1 
uniformly mixed. The gas path between the solid 
pieces of the charge is not uniform, varying across 
the cross section of the shaft and from top to 
bottom For this reason it is often difficult to 
obtain full utilization of all the gas passing up the 
shaft This hot gas, rich in carbon monoxide and 
hydrogen, must reduce the iron oxide in the ore to 
iron, and farther up preheat the charge at the top 
of the furnace Some of the gas also reacts with 
carbon and carries it away as oxide, thus resulting 
in “solution loss” of part of the coke. Better utili 
zation of the gas and its contained heat will reduce 
the amount of coke necessary to produce this gas 
and, therefore, the amount of coke consumed pet 
ton of iron produced 

Heated Blast It is well known that air blast 
blown into the blast furnace at the bottom, burns 
the coke in the smelting zone and produces the 
required temperature to melt the charge rhe utili 
zation of waste heat in the gases drawn off from 
the top of the furnace and of special stoves to pre 
heat the blast was introduced long years ago and 
is now standard practice, resulting in major savings 


in coke 
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Blast Volume At present the volume of air 
blown into the furnace per minute per unit of area 
of shaft cross section is being increased tremen 
dously in an attempt to obtain better smelting 
efliciency and higher production in very large 
furnaces 

Sized Feed 4 great deal of work has been 
done to determine whether it is practical to select 
ore in a certain size range and charge it along with 
coke and limestone (also sized), so that the gas 
path in the furnace shaft will be more uniform 
This simple change in technique sometimes saves 


coke and increases production; it is profitabl 


where coke costs are high and difficulty is experi 


enced in smelting the ore as received 

Prepared Feed Many natural ores must be 
ground very fine when concentrating them to a 
grade which can be smelted at a profit. Finely 
ground ore cannot be charged to a blast furnace 
for it will simply blow out the top. It is therefore 
necessary to consolidate such ore by sintering. The 
ore iS moistened, mixed with a small percentage 
of coke or coal, and fired. The resulting clinker 
or sinter has a desirable porous, open structure 
giving ready access to reducing gases 

rhe use of sintered feed has spread rapidly in 
recent years, even to places where the available ore 
does not need to be concentrated 

Some ores which cannot be sintered easily can 
be moistened and formed into small balls or pellets 
This pelletizing process may be cheaper than sin 
tering and provides an ideal form of ore feed it 
is being extensively investigated at present in the 
United States, Sweden and Canada 

Blast Pressure With most iron ores the rat 
of reduction is governed mainly by the rate at 
which the reacting gases can reach the ore particles 
Only in very dense ores is the diffusion rate of gas 
into the solid particle a controlling factor in the 
production rate of pig iron. An obvious way to get 
more gas in contact with an ore particle in unit 
time is to raise the gas pressure in the furnace 
This scheme has been given considerable attention 
recently in the United States. Further favorabk 
effects are obtained because the gas stream is 
slowed down and less dust is carried out. Since 
the gas leaves the reduction zone at a lower tem 
perature, less coke is consumed by “solution loss” 
in the upper part of the stack 

Blast Enrichment Another similar approach 
to the same problem is to enrich with oxygen the 
iir blown into the furnace. Higher oxygen content 
gives more rapid combustion of coke at the bottom 
of the furnace and a “richer” reducing gas rising Metallurgical Oxygen Requires Much Power for Com- 
through the charge that is, one with a higher pressors and Expensive Equipment Such as the Fraction 
potential for converting iron oxide to metallic iron ating Tower Above It can produce 200 tons of GO" 


The production rate of the furnace will ther oxygen each 24 he Courtesy Linde Air Products Co 
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fore be increased, but work on standard blast fur 
naces in Europe during the last 10 years appears 
to have proved that the consumption of coke will 
also rise 

The latest plants which produce low-purity 
oxygen in huge quantities are attaining costs less 
than $5.00 per ton (24,000 cu.ft.) of oxygen. Even 
at this price it appears that oxygen can be used 
only as a “medicine”; that is, when the operation 
of the furnace becomes irregular or the hearth 
becomes cold, the oxygen content of the blast car 


be increased temporarily to correct this condition 


practice shown if the blast furnace design is such 
that full advantage of the changes can be realized 
Blast volume, for instance, cannot be increased 
indefinitely. For each furnace there is a practical 
optimum blast volume for most economical 
operation 

Likewise, the conditions specified in Table | 
will not necessarily reduce operating costs under 
present conditions rather it is intended that the 
coke savings and production rates should be 
regarded as ideal figures which may be approached 


in practice in modern furnaces of this size 


Increasing top pres 


sure appears at present 
Table 1 — Coke Conservation by Modifying Present Standard 


to be the most economical 
Blast Furnace Practice 


means of decreasing coke 





' consumption, particularly 
OPERATING CONDITIONS 
CHANGES Fut CoKt 
Inon > 
IN ; BLAS! Dust CL0ON 
PRODUCTION BLAS lor 
PRacrics 


in stoutly built new blast 
furnaces 
SUMPTION With regard to the 


supply of suitable metal 


" OXYGEN Losst 
VoLtumMe Pressunt 
CONTENT 


Normal* 100 100 100 lurgical coke, there is no 


Increased immediate prospect of 
serious difficulties. Wash 


ing of coal and other 


125 100 100 
blast volume 


Top pressure K 100 160 100 
Blast oxygen 100 125 
Blast volume measures are helping to 
si 

160 OH 


top pressure maintain coke quality and 


Blast volume Lot 19 to produce metallurgical 
") ) 

and oxygen srade coke from lowet 
peed voewnay 160 195 quality coals rhe grad 
and oxygen 


is, however, slowly be 
Volume and 


pressure and 158 ‘ 160 195 coming lower and the 


oxyveen 





coke consumption per ton 








of iron is therefore rising 
*Normal blast furnace producing about 1000 short tons per day taken 
reference 100, using 55,000 cu.ft. per min. blast volume, preheated air blast 


2.5 psi. top pressure, losing 0.09 tons of flue dust 


slowly in most American 
iron smelting plants. For 
example, coke consump 
tion in American blast 
furnaces was about 4,500,000 tons higher in 1947 


Present Operations in North America 


than it would have been if coke of the 1941 quality 


In the United States there is no need for drasti« could have been purchased 


modification of the standard blast furnace and Our situation in Canada is different, other than 


smelting techniques, since that nation has been for coke produced at Sydney from mines in east 


extremely fortunate in having enormous supplies ern Nova Scotia, in that we are at present almost 
of rich, easily smelted iron ore and good coking completely dependent on imported coal for making 
coal. Such modifications as are being investigated metallurgical coke. Canada now has available large 


are summarized in Table 1. Table I also endeavors reserves of excellent iron ore. It also has cheap 


to show the approximate fuel savings which may electrical power in some regions. For these reasons 


be expected to result from various methods of there is more incentive for us to develop modifi 


improving the efficiency of gas utilization in the cations of present blast furnace technique to reduce 


blast furnace coke consumption, or to use alternative processes 


It can be safely assumed that this trend toward 


increasing efliciency of gas utilization will gain Future Evolution 
momentum as the grade of available metallurgical 
coke declines Anvone examining the information being 


rhe figures in Table | represent the theoretical obtained at present on modifications of present 


benefits which can be obtained by the changes in blast furnace technique can see the trend toward 
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increasing the rate and uniformity of contact 
between the reducing gas and ore by several meth 
ods or combinations of these methods. It 
to he that the benefits of such 
a plan as enriching the blast cannot be obtained 
in a blast 


reduction 


appears 


true maximum 


furnace of standard design, since the 


and smelting modified con 


siderably by the proposed changes of practice and 


process 1s 


the present furnace design no longer takes maxi 
mum advantage of the conditions existing in dif 
ferent zones of the stack 

rhis that in the future the 
blast furnace may be modified to quite a different 
form 


indicates distant 


rhe pilot operation of such furnaces which 
can use low strength and fine solid fuel has already 
taken place in Switzerland, Germany and Russia 
Such a furnace appears to be the only predictable 
hope for the 


which are 


achieving required large-unit) pro 


duction 


rates absolutely 


necessary to 
maintain iron and steel production 
the 


is Sel iously reduced 


at the present 


rates and costs when supply of high-grack 


metallurgical coke 


Low-Shaft Oxygen Furnace 


One apparent hope for the future conservation 
of coke in iron smelting is the low-shaft oxygen 
furnace described by Pollitzer 
the shaft 


described in some detail in a subsequent article, the 


and Durrer.* As in 


low electric smelting furnace to be 


small amount of to have 


gas makes it unnecessary 
a very high shaft, since the work done by it is com 


which 


pleted in a very short distance up the furnace 
shaft the 
must be borne by the coke in the charge, and it can 
therefore be 


much 


low naturally reduces 


pressure 

Thus the furnace can 
fuel 
centage of fines and produce a rich gas fuel 
the point of 


f low strength 


use a poorer solid with a large per- 


From 
conservation, this is a 


view of coal 


very desirable development An idealized sketch 
is shown in Fig. 2. 

rhe blast the 
available coking coal and produces a low-grade gas 
fuel 


a somewhat 


modern furnace utilizes best 
From the conservation point of view this is 
the 


grade coal can be 


unsatisfactory use for highest 


quality coking coal A lower 


used just as satisfactorily in the electric smelting 
furnace or the low-shaft oxygen furnace 

It is impossible at present to predict the size 
or characteristics of a large low-shaft oxygen 

**Ltilization of 
Ores”, by W 
rechnic il 
ington, D. ¢ 

Production of Iron 
Enriched Blast”, by R 
Institute, V. 156, June 


Grack 
Oflice of 
Wash 


Low 
81385, 


Commerce, 


Oxygen in Smelting 
Pollitzer, Report P.B 
Services, Department of 
md Ste« 
Durrer, Journal 
1947, p. 253 


with 
Iron 


Oxveen 
and Steel 
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67,000 cu. ft. af Ore 
400°F. and 20 Ps 
58% CO 

22% CO> 

6% N2 


Molten 


Prepored 

2 Tons af 50% Fe 

oke & Coke Fines-0.75 Tons 
mestone-0.40 Tons 


op Gas 


Charging 
Be 


Mixed 
repored 
Feed 





15% Fe 
58%C 
ron & 09%; 


upporting Coke 0.50 Tons Slag 


Fig. 2 Possible Shape of Low-Shaft 


Furnace Operating on All-Oxygen Blast 


furnace. Low-purity oxygen for this process ts 
produced by compressors driven by electric motors 
or gas motors. This process, then, requires either 
cheap electric power or natural gas for compressor 
motive power As indicated in the engraving on 
p. 465, the required plant is rather expensive 
Phe that is, 
natural air) combined with high pressure appears 
the best the 


amount of poor coke and keeping the cost of pig 


use of pure oxygen all oxygen, no 


to give prospect of using minimum 


iron somewhere near the present level. In order 
the cost of 

Such a 
ittained unless oxygen is produced in quantities of 


1000 tons a day 


to achieve this result oxygen must be 


less than $5.00 per ton low cost cannot be 


about This means that the oxygen 
blast furnace cannot compete in production costs 
until it achieves a 
1000 


with the standard blast furnace 


size which will produce about tons of iron 
per day 

Although such a furnace would not require the 
equipment for preheating the blast and some of the 
other blast and it 


would be much smaller, the total investment would 


standard furnace equipment 


be almost the same as for a standard blast furnace 
and its auxiliaries, since a very large oxygen plant 


must be provided 6 
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Ultrasonic Testing of Gas Turbine Disks 


experience had been acquired with the 

lo correlate the indications derived from the ultra- re cular oboe. 4 9 pp Soom 
indications As is doubtless well 

sonic inspection of turbine disks, 22 complete forgings known, the test (an almost simulta 
neous wartime development in Eng 
land and the United States) requires 
crystalline regions laid bare. An analysis of inspec- an electrical oscillator that 


were sectioned and the discontinuities or coarse 


sets up 


, . bursts of rapid vibrations in a quartz 
tion report 839 ing 7 
” eports on such forgings of high alloy crystal; the erystal periodically acts 


16-25-6 Cr-Ni-Mo for jet engine disks shows that as a transmitter and induces. impulses 


; ‘ : : of short wave length in the metal with 
minor indications found in intermediate stage of 
which it is in contact; these waves 


forgings are not necessarily a cause for rejection. travel through the metal and are re 


- flected back from the far surface or 

However, 3.5°). of the sound upset blocks developed rege ase 
from any internal flaw, and the reflec 

rejectable defects during the finishing stages of forging. tions are picked up by the same quartz 


Of the 839 original blocks, 772 finished forgings were eee ee ee 2 ee 
which reconverts them into electrical 
accepted, a yield of 92°; impulses that are returned to an oscil 
loscope where they become visibl 
Such equipment, both American and 
British, was first deseribed in) Vetal 


URBINES are traditionally high-speed machines Progress, September 1945, p. 505-516 


Currently, progress in large steam turbines for Such inspection for soundness was first applied 
central power stations is dependent upon the pro only to the partially machined forging, illustrated 
duction of huge forgings for the rotors, free from in Fig. 1 For ouiithiaiaiie reasons. it seemed judi 
internal flaws. Makers of gas turbines face the cious also to inspect the forging billets, but it was 
same problems Their units are of small size in impossible to penetrate sonically all regions of th 
comparison, even so, the rotors are closely designed billets, due to reflections from coarse crystalline 
to eliminate weight not only because the engine regions contained therein 
is air-borne, but because of the centrifugal forces 
at high speed and high temperature rhe fact that 
sound wheels of the high alloy required can be 
made in regular production is demonstrated by a 
recent survey of 839 forgings for the J33 turbine 
based on ultrasonic inspection for internal flaws, 
recently completed through the cooperative efforts 
of Allison Division of General Motors Corp., Canton 
Drop Forging & Mfg. Co. and Timken Roller Beat 
ing Co’s Steel and Tube Division The survey pro 
vides information pertinent to quality control of 
turbine disks in production, also to the eeonomi 
aspects of manutacture and procurement of steel 
and forgings tor other important parts requiring 
internal soundness 

lurbine disks for Allison jet engines are made 


of “Timken allov” (nominally 16-25-6 Cr-Ni-Mo 


and they have been inspected by ultrasonic methods hig. 1 Partially Machined J33° Turbine Wheel 


for some years hus a considerable back-log ot horging Engraving is about one sixth actual siz 
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the first 
the 8'»5-in 


upset to 


Inspection after upset 
which 
billet 18 in 


half its 


stage (in square 


long is about 
length) proved feasible and, 
thereafter, all such intermediate upset 
forgings of 16-25-6 alloy 


were ultra 


sonically inspected. This was in addi- 
tion to the final inspection at the stage 


indicated in I} ig. | 


Inspection of Upset Blocks 


The survey now to be reported 
S30 


was based on 


inspection of par 


tially upset forgings made 
different heats. Chemical specifications 
of the 16-25-6 are 0.12 2.00) 
max. Mn, 0.0300 max. P max 
S, 1.00% max. Si, 15.00 to 17.50% Cr, 
24.00 to 27.00 Ni, 5.50 to 7.00 Mo, 
0.10 to 0.20 N 

Inspection was conducted with a 


SROAB 


max. C, 
0.030 


Sperry Reflectoscope, 


ype 


hig Top 


4 Scrapped 
After Testing 


pset Blocks 


Stage of 


- 
tage of Finished Forgings 


Macro-Etched Slice Hlustrating 


Internal Defect in L pset Block No, 23 Located 


by l ltrasonics. 
Bottom left 
Bottom right 


{bout one quarter actual size 
Fracture through defect, natural size 


Vicrograph at 50 dia. illustrating 


nonmetallic inclusions associated with the defect 
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Upset Blocks 


, ’ 
789 Good Blocks 3 
ategory A 


ec honed 


43 33 Reserved 
aK 


See Fig.2 


hed * rging 
nspected ond 


ectioned 


ee Tabie! 


contact scanning instrument \ complete search 


was made over one of the two parallel as-forged 
faces, using a flat, l-in. search crystal with a testing 
frequency of 24, megacycles. A mixture of glycet 


ine and “aerosol” (a wetting agent) was used to 


couple the quartz crystal and the metal’s 
The sensitivity of the Reflectos« 
Fig. 5) to about the minimum 
from a flat bottomed 
eter by 1 in drilled in a 


test block of 16-25-6 


surtace 
cope was 


rdjusted 


wive visible flaw 


indication diam 


S-in 


hole, 44 in 
let }. rhbine hined 
alloy when 
the drilled hol 


reported approximate 


square searching 
on a face opposite 
rhe 
location of internal 
that had 
evidenced by 
from the back and 
RK. or Back Reflection 
As shown in the 
total of 


inspector size and 


ition of search 
the 


reduction in amplitude of the 


flaws, and lo« 


areas deficient penetration by soni 


beam 
echo lace referred to as “Loss 
of B 
diagram of 
blocks 


ippre cl ible 


uc Ompany iin 
History’, a SU 


flaw 


upset showed 
indications not 
the “NO 14 
scrapped, and 
forged Iwo blocks 
that 


neither 
back 
shop 


loss ofl 
reflection at 
tests 


were used for forgs 
789 1 


ind ategory A 


were finish showed flaw 


indications and one contained regions causing 
back 


eXamination eit 


flaw 


more than three-quarters loss of reflection 
were 
ol the 

as showing loss of 


both 


pending a review of the results of the 


sectioned for remaining 33 


S39 upset blocks gave 


boca k 


were 


indications and 


reflection in varying 


mounts (or mad held for disposition 
preliminary 
examination of the three sectioned blocks 
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Table I 


All defects withir 


r near ax 


Summary of Results on Sectioned Forgings With '.-In. Search Crystal 


ial regior 





Upser Blocks 
Cope ‘ 


No 


INDICATIONS / INDICAT 


Medium 
Small 

Mediun 
Small 
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Large crack 
Small crack 


Large discontinuous crack 


many long pits 


Several tiny discontinuities 
Fairly large cracked 
cracked 


Very small discontinuity 


rea 


Fairly large 


rea 


tirly large crack 


iF 
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Sn 


illerack (/ 


irea with inclust 


of co 


Praces irse crystal 
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Pronounced co 


rhe 
irse cryst 
tals 


Is 
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None 








Indication from 4-in. flat-botton 


(b) See Fig. 4 


fa 
See 


the three 
Code No 


ibout 6 in 


One ot upset blocks S¢ lected lor see 


tioning 23, showed large flaw indications 


from the back face; sectioning and sub 
it 
by a rupture associated with a refractory inclusion 
p 16H4u 


The second upset block 


sequent examinations revealed that was caused 


y 


This is shown in Fig 
No 


in the center 


Code 24, showed 


au small flaw indication whose cause 


could not be ascertained, it possibly being obscured 

The third, Code No. 25, showed 
of back reflection at three 
traced to a ervstal 


illustrated 


during sectioning 


loca 


three-quarter loss 
struc 


to the 


tions, which was coarse 


ture such as in | 6, but closer 


search face and opposite tace 
Phe 33 reserved upset blocks 

Thirteen of 

showed flaw indications, to 

that 


causing 


vere then care 


fully reinspected this group that 


gether with nine also 
contained — re 
i three 
ot 


finish fe 


Lions 


quarter or more 


loss reflection, were 
reserved 
check 
making a 
ate 

11 


flaw 


rged and 


for secthloning and 
eXxaminaty 
total of 22 blocks 
gory S Phe 


blocks that showed no 


n 
mn ¢ 
remains 


hig. 3 Methe 


Vie tal Progre SS 


ed hole in test block is graded 
Fig 


vd 


Locate kKlaw Indicated by Reflectoscope 


of 


ill 


is "SI 


( (d) Near edge of block 


ndications but did contain regions causing loss of 

R 
thes 
ultrasonk 


back reflection in varying degrees (Category 


were finish forged for regular production; 


the 
be 


were given particular care in final 


inspection, and were found to acceptabl 


Inspection of Finished Forgings 


The which 


passed the above test without showing indications 
flat 


» 


800 wheels forged from blocks 


were ultrasonically inspected with a -in 


search crystal using 
the 22 in Category 

both and 1 flat 
a test frequency of 2 megacycles 
in both 


direction 


a test frequency ol mega 


cycles, while wheels S were 


inspected with in -in search 


erystals 


All 


using 
and 
on all 
Fig. 1, 
oil 


search 


searches were conducted an axial 


a radial 
flat 
using ES-10 grade 


faces shown In 
asa 
couplant between 


crystal and metal surface 
\ 16-25-6 
to be 


used 


forging known 


from flaws 
the 


ol 


free 
to 


ind amplitude 


was 
set position 
the fir 
and the 


st 


Sectioning t reflection pulse, 


amplitude was then 
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Fig. 5 (at Right Reflectogram Show- 
ing Bottom of l4-In. Hole in Test Block 


in Category S, both in the form of upset blocks 
and as finish forged, are shown in Table | 

A total of 761 finished forgings made from 
Category A upset blocks that showed neither flaw 
indications nor appreciable loss of back reflection, 
plus the 11 blocks in Category R that showed loss 
of back reflection in varying degrees, passed the 
final ultrasonic inspection Iwenty-eight forgings 
made from Category A blocks did not pass this 
final inspection, 17 because of pronounced loss of 
back reflection, and 11 because of flaw indications 
together with pronounced loss of back reflection 
hese 28 finished forgings were not sectioned 

Ultrasonic inspection of the 22 forgings in 
Category S selected for sectioning revealed the 
following information, as contained in Table 1! 
Eleven contained flaws; four contained areas show 
ing three-quarter loss of back reflection (No. 12 
13, 14 and 15); two were satisfactory processed 
from blocks No. 16 and 19 showing flaw indica 
tions): five were satisfactory processed from upset 
blocks No. 17, 18, 20, 21 and 22 showing large loss 
of back reflection Sectioning revealed that each 
of the 11 classified as a “flawed” forging by ultra 
sonic inspection contained an internal discontinuity 
in the approximate location indicated; three of the 
four forgings showing large loss of back reflection 
were found to have a coarse crystal structure in 
the location indicated; no irregularities were found 
in the fourth forging of this group (No. 13 


Sectioning of Wheel Forgings 


Indications” in each suspected wheel forging 


Fig. 4 (7 Lef Reflect oe were within the central portion or hub area. As 
£ Op, eft vefiectogram 10 £ ma 


Indication and One-Half Loss in Back Reflection 
in Hub frea of horging No. 10 felou Viacro 


graphs (full size and magnified 4 dia.) of actual crack 


illustrated in Fig. 3, a slice was cut parallel to the 
axis to include the entire region beneath the hub 
One of the cut faces was then ground, and the 
slice was again searched over the hub face and 
ground face and indications punch-marked. Slices 
justed to one-half maximum for exploration in an were then sectioned by cutting at the extremities 
ixial direction, and full maximum for exploration of the questionable regions; sometimes excess 
across the diameter At one-half maximum ampli material above and below was cut away Thin 
tude, a minimum readily visible flaw indication layers of metal were then removed by machining 
was obtained from the ',-in. flat bottomed hole tn ind grinding until pronounced discontinuities 
the test block previously described appeared, or until the center of the questionabl 
Any flaw indication, regardless of amplitude region was reached Ihe slabs were examined 
considered cause for rejection. A three-quarter visually and at low magnification, before and after 
reduction in amplitude of the back refle« macro-etching, as each successive layer of metal 

» considered cause for rejection The was removed, and a complete photographi record 

ilso inspected at maximum gain for Fig. 4) shows the “indication” of a small defect 

purposes only, but not for purposes of crack is it appeared on the oscilloscope screen 


Reflect 


wage results on the 22 pieces is well as macrographs of the actual defect For 
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hig. 6 Reflectogram Showing Total Loss of 
Back Reflection in Hub Area of Forging No. 11 
lable 1), Together With Full Size Macro Showing 


Pronounced Coarse Crystals in Indicated Region 


purposes of comparison, Fig. o ts the reflectogram 
of the indication from the in. Nat bottomed hole 
in the test block. Figure 6 shows a slab trom ons 
of the finished forgings that contained no flaw 
indications, but did contain a region (the penciled 
cirele) that caused over three-quarter loss of back 
reflection 

Inspection data on the 22 upset blocks and 


forgings in Category S are summarized in Table | 


Interpretation of Data 


The preliminary inspection was able to detect 
internal detects in the upset blocks, and the indi 


eations were generally checked by inspection 


of the finished forgings 

The upset blocks and 

corresponding finished 

forgings did not always 

allow the same degree ot 

ultrasonic penetration (as 

evidenced by loss of back 

reflection This was 

found to be associated 

with a coarse crystal 

structure, but similar loss 

of back reflection with 

out an actual flaw indica 

tion might also have been 

caused by a crack lying 

parallel to the direction 

of propagation of the 

sonic beam. Coarse crys 

tal structure also lessens 

the ability to detect small 

internal ruptures. There 

fore, when an area was 

encountered in a finished 

forging that showed a 

marked reduction in am 

plitude of the echo from 

the back face it was considered noninspectabl 
and cause for rejection 

Out of the original group of 839 upset blocks 

only 15 (18 showed ultrasonic indications of 


internal flaws, and 21 (2.5¢ contained regions 
that caused loss of back reflection in) varving 
degrees Eleven of this latter group* together 
with 789 in Category A that showed neither flaw 
indications nor loss of back reflection were finish 
Eleven of these 800 


finished and rough machined forgings (1.38 


forged for regular production 


showed ultrasonic indications of flaws, 17 (2.13 
contained regions that caused over three-quarters 
loss of back reflection, and the other 772 were 
entirely satisfactory 

As shown in Table I, the flaw indications 
reappeared in 11 of the 22 forgings from blocks in 
Category S, and appreciable loss of back reflection 
in four. Subsequent sectioning confirmed the pres 
ence of internal discontinuities in all of the 11, and 
localized coarse erystals in three of the four forg 
ings Showing marked loss of back reflection The 
seven wheel forgings (No. 16 to 22 inel that 
showed neither flaw indications nor three-quarters 
oss of back reflection were all found to be sound 
ind tree of any irregularities such as coarse crys 


tals in the structure 


The very design of the finished 


ne of the 11 finished wheel forgit 
either loss f back reflecti 
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subsequent rough machining made it 
impossible to determine definitely what 
happened to the flaws indicated present 
in two of the upset blocks in Category S$ 
No. 16 and 19) but they were not pres- 
ent in the corresponding finished pieces 
In No. 16 the flaw was located near the 
edge of the block, and it may have been 
removed during machining 

Due to the inherent difficulties in 
sectioning the forgings, the exact size of 
the discontinuities could not be accu- 
rately determined. In general, however, 
they appeared to correspond to the ultra 
sonic indications. Some of the defects, 
when examined microscopically, were 
associated with refractory type of non 
metallic inclusion segregates, indicating 
that the discontinuities originated in the 
steel furnace or pit practice 

Results with the -in. and the l-in 
search crystal were quite similar. Better 
penetration of the sonic beam was 
obtained with the larger crystal, as 
evidenced by less loss of back reflection 
In a few cases, additional extremely 
small flaw indications were found, not 
associated with internal ruptures, dis 
coverable after sectioning. They may 
have been caused by small scattered non 


metallic inclusions 


Conclusion 


The data show that the ultrasoni 
inspection procedure devised to insure 
sound internal quality in 16-25-6 jet tur 
bine wheel forgings is entirely practical 
from a production standpoint. Using the 
contact scanning method, a forging could 
be thoroughly inspected in less than 5 
min. The results obtained from the 22 
forgings that were sectioned demonstrate 
the reliability of the procedure and show 
that forgings containing even minute 
internal discontinuities can readily be 
segregated from those that are sound 
throughout 

In addition, the survey provided use 
ful information concerning the economic 
aspects involved in the procurement of 
steel and forgings for applications re- 
quiring inspection for internal defects 
However, it is necessary to section rep- 
resentative samples from each applica- 
tion to provide a commercial basis for 


the use of ultrasonic inspection S 








Nominating Committees 


N ACCORDANCE with the Constitution of the Ameri 

can Society for Metals, President Anruurn E. Fockt 
has selected a nominating committee for the 
nomination of president (for one year), vice-president 
for one year), and two trustees (for two years each 
This committee was selected by President Fockr from 
the list of candidates submitted by the chapters. The 


personnel is 


Harnowp L. Geiger, Chairman, International Nickel 
Co., 333 N. Michigan Ave., Chicago, I Chicago 
Chapter 

Morris Comex, Massachusetts Institute of Tech 
nology, Cambridge 30, Mass. (Boston Chapter 

Cotumaus Froyp, The Babcock & Wileox Co., Bat 
berton, Ohio (Akron Chapter 

Mars G. Fontana, Ohio State University, Colum 
bus 10, Ohio (Columbus Chapter 

Henry Hauseman, Ja., La Plant-Choate Mfg. Co 
501 24th St., N.E., Cedar Rapids, lowa (Cedar Rapids 
Chapter 

Joseru Gray Jackson, Wm. Steell Jackson & Son 
112 South 16th St.. Philadelphia, Pa Philadelphia 
Chapter) 

Grornce A. Newtson, Shell Development Co., 100 
Bush St., San Francisco, Calif. (Golden Gate Chapter) 

New M. Watrersury, Owens-Illinois Glass Co., 
Alton, Ill. (St. Louis Chapter 

E. C. Wricut, University of Alabama, University, 
\la. (Birmingham Chapter 


LSO in accordance with revisions of the constitu 
tion adopted in October 1944, a committee for the 
nomination of secretary (for two years) has also been 
appointed, consisting of the president of the society as 
chairman and the six immediate living past presidents 
Personnel of this committee is as follows: Antuurn E 
Fockr, Chairman; Hanoiy K. Work, Francis B. Forey, 
\. L. Borcenoip, Cuantes H. Henry, Ja. Kent BK 
Van Horn, and Marcus A. Grossmann 


L ieee TWO committees will meet during the third 
full week in the month of May. They will welcome 
suggestions for candidates in accordance with the @ 
Constitution, Article IX, Section 1 (b), which provides 


that endorsements of a local executive committee shall 


be confined to members of its local chapter, but indi- 
viduals of a chapter may suggest to the nominating 
committee any candidates they would like to have in 
office. Endorsements may be sent in writing to either 
chairman or any member of either committee 
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A Center Quenched Hardenability Bar 


for Shallow Hardening Steels 


By Earl 


J. Eckel 


ty 


WO widely used hardenability tests for shallow 
hardening steel are the cone test and the Jom- 
iny test using the L-bar. Specimens for both are 
expensive to machine. The purpose of this inves 
tigation was to develop a satisfactory test that 
would utilize a simpler test bar 
The proposed new test bar shown in Fig. 1 is 
drilled longitudinally and off-center to give a cylin 
der of varying wall thickness. The ends of the bars 
are chamfered around the hole to receive the noz 
zles of the quenching apparatus. When such a bat 
is quenched the cooling rate is a makxi- 
mum in the thinnest section and grad 
ually decreases to a minimum in the 
thickest section. Hence, by quenching the 
bar with a stream of water through the 
hole, then sectioning the bar transversely 
aut its midpoint, and taking hardness 
measurements on the transverse section 
in a cirele concentric with the periphery 
of the bar, an indication of the harden 
ability of the steel is obtained rhe 
appearance of specimens after being sur 
veyed for hardness is shown in Fig. 2 
Polishing and etching of the quenched 
test bars reveal hardening patterns as 


" 


shown in Fig. 3 


Drilling of the eccentric holes is sin lig. | 


plified by the fixture shown in Fig. 4 


sisting of two 


Hardness Marks Concentric With Periphery 


Which can be turned through 360° in the other, 
and locked at any position by a set screw The 
inner sleeve receives a bar 1 in. in diameter and 
holds it by a set screw Eccentricity is varied by 
revolving one sleeve in the other. The sleeves are 
indexed to facilitate adjustment for a desired 
eccentricity, and the hole is drilled on a lathe with 

the fixture held in the lathe chuck 
The quenching apparatus is shown in Fig. 5 
When a test bar is to be quenched the nozzles B 
ind C are moved apart by means of the handle A 
ind the test bar is placed between them 
lhe spring in the upper part of the appa 
ratus holds the nozzles firmly against the 
test bar The nozzles are removable and 
in all tests had the same size holes as the 
me in the test bar to be quenched. Leak 
ing at the ends of the specimen during a 
test is prevented by the inspirator effect 
produced by the rapid flow of water past 

the contact area 

The necessary control of the wate 
during quenching is made possible by 
connecting the inlet tube E to the outlet 
pipe of an apparatus used for quenching 
standard Jominy bars. The various valves 


f this apparatus are used to vary the 


Nenu velocity of water and to turn the wate 
con Hardenability on and off 
eccentric sleeves, one of Test 


rhe velocity of the water was 


Piece determined by timing the flow of a given 


lam 


hig. 3 Picral Etching Reveals Hardening Patterns 
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Fig. 4 Drilling of Off-Center Holes Is Simpli- 
fied by kecentric Sleeve bixture for Lathe Chuck 


volume from the outlet pipe D while a test bas 
was being held in the quenching position 
Procedure All the tests reported in this 
investigation were made on 1045 steel, which was 
received in the form of a 1'.-in. hot rolled bat 
lest bars were machined ace ording to | ig. | I oul 
hole sizes were used, *s ; and in. diam 
eters, and the off-center distance was varied s« 
that a minimum wall thickness of in, Was 
obtained with all the test bars Two test bars 
were made of each size. For purposes of compari 
son two standard and two type-L Jominy harden 
ability specimens were also made of the same steel 
rhe test bars were packed with wood charcoal and 
then austenitized by heating for 14 hr. at 1550° 1 
It was believed that greatest uniformity would 
be obtained in quenching the eccentric bars by 
using a rather high velocity of water, and so 
adjustments were made to give a flow of 2000 mil 
in 15 see. with the test bar that had a *.-in. hole 
For the other hole sizes, the flow was adjusted to 
vive the same average velocity, 6.2 ft per sec 
through the test bar Under these conditions the 
times for flow of 2000 ml. of water were 15, 11 
8.4 and 6.6 sec. tor the Ss . and -in. holes 
rhe quenched test bars were sectioned trans 
versely at the midpoint with a cutoff wheel. Then 
to insure freedom trom burning, 0.050 in. was 
removed with a surtace grinder The surface was 
further ground on emery papers, using a final 
paper of 2 0 emery 
It was desirable to take the Rockwell hardness 
measurements at '.s in. from the outer edge of the 
specimen in order to prevent an edge effect. Since 
the minimum wall thickness was in., the hard 


ness indentations were centered in. from the 


edge of the hole at the minimum section. This 
was not objectionable because of the high hardness 
at this location 

Because it would be extremely tedious to 
mark a specimen and take hardness measurements 
at the desired locations, a fixture was made that 
enabled the test bar to be centered at a given point 
on the anvil of a Rockwell hardness tester (Fig. 6 
rhe indentations were centered around the cireck 
by attaching a collar soldered to a large disk 
marked in degrees (top of Fig. 6 he collar was 
held in place on the test bar with a set screw and 
was positioned so that the zero degree line would 
indicate the placing of the hardness indentation 
at the minimum section lest bars were marked 
it the minimum section while they were being 
held in the lathe for drilling The hardness 
indentations were spaced uniformly by making 
them at 10° intervals, which gave a spacing of 
about in At locations where the hardness was 
low, below about Rockwell C-30, the interval was 
doubled so that the hardness readings would not 
be increased as a result of the strain hardening 
caused by adjacent indentations 


By taking hardness measurements throughout 


hig. 5 — Bar Is Quenched Between Nozzles B and C 
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would lead to a lower cooling rate during 
quenching 
It was noted in making the tests that a greater 
consistency in hardness readings was obtained 
with the eecentric test bars than with the Jominy 
L-bars. This seemed to arise from the warpage 
of the L-bars during quenching. The quenched 
end of the L-bar expanded during quenching and 


therefore it was impossible to grind opposite sides 


Distance From Minimum Section, Deg. (For Eccentric Bors ) 
, O10 30 70 110 50 i180 


——— Eccentric Bor, %,-in. Hole 


Eccentric Bar, > 
’ _ Jominy L-Gor 
’ ~ , r ?, 
ae ey & entric Bar, “¢ in. Hole 
SS 
“Eccentric Bar, %-In. Hole 
ia Jominy Standard Bar 


~ 
—m 


2 6 2 


r 


Distance From Quenched End, Sixteenths o Jominy Bars) 


hig. 7 The Center Quenched Bar Gives Data Sim- 
ilar to the Jominy L-Bar Hardenability Curve 


of the test bar to a definite depth the entire length 
of the ber. The design of the L-bar is such that the 
hardness readings will vary with the depth af 
which the measurements are taken, On the other 
hand, both the center quenched test bar and the 
standard Jominy bar are relatively insensitive to 
slight differences in the depth of grinding 

Conclusions —— Experimental work with the 
center quenched hardenability bar leads to_ the 
following conclusions 


1. With routine testing, the center quenched 
hig. 6 Kecentric Specimen Is Held in Position 


for Hardness Survey by This Attachment to the 
Standard Anvil for the Rockwell Hardness Tester 


bar gives hardenabilitvy data similar to those fur 
nished by the Jominy L-bar but at a cost estimated 
to be 25 lowe! 

2. Merely by changing the size and off-centet 


distance of the hole in the eccentric test bar the 


JOO", duplicate measurements were obtained fo cooling-rate gradient obtained in the test may be 


each location except the maximum and minimum varied to suit the hardenability of the steel being 
thicknesses. The hardness readings were averaged examined 
for each test bar and then for the duplicate test 3. The 


bars, and the results plotted in Fig 


hardness readings are taken at a con 


7 stant level below the surface and therefore repre 


Discussion of Results — Figure 7 shows that a sent constant chemical composition, providing the 


wide range in cooling rates was obtained by vary test bar is co-axial with the bar or billet from 


ing the hole size of the test bar from %, to .% in which it came 


None of the center quenched test bars gave a hard } The hardness measurements are made at 


ness as high as the maximum for the Jominy L-bat 


i depth of in. or more below the surface and 
The minimum section of the eecentric bar 


therefore a careful control of the heat treating 


in. as compared with in. for the Jominy L-bat atmosphere is unnecessary oe 
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 - HAVE HEARD of public spirited men 
before the days of the high income tax 
endowing an art museum to raise the cultural tone 
of their community, but did you ever hear of them 
establishing a research institute to increase its 
reputation as an engineering center? Yet that is 
just what was done by business men in Kansas 
City. The idea originated early in the 1940's, 
when delegations to Washington, seeking wartime 

industries, were repeatedly brushed 
Midwest off because the bureaucrats thought 
Research 


Institute 


if cattle, or wheat, or wholesale trade 

anything but manufacturing 
when they thought of Kansas City. 
In a campaign led by J. C. Nicnors and R. L 
MEHORNAY (whose principal interest, real estate 
and furniture, respectively, would prosper with 
the establishment of a better balanced regional 
economy) the Midwest Research Institute received 
contributions from over 500 individuals and com- 
panies After a broad study of similar enter- 
prises throughout the United States and Canada, 
activities got under way in 1945, housed in a 
building originally intended for studying the 
bakery problems of a local corporation. Activities 
are now grouped under four branches: chemistry, 
physics, engineering and agricultural processes; 
some 60 technical personnel are employed together 
with 50 clerical, shop and maintenance staff 
Investigations of a metallurgical nature include 
such things as the improvement of diesel cranks, 
methods for casting printing plates for rotary 
presses, and several other fabrication techniques 
Undoubtedly the principal aims of the Kansas City 
founders are being achieved. Better, the influence 
of the Institute is spreading; only two thirds of 
the current studies originate in the near-by region; 
one third have come from far afield some as 
distant as New England 


ROBABLY the nonexpert thinks of a large 

electrical motor or generator as an assembly 
of copper conductors, insulation and cooling 
devices, but C. M. Larroon, Westinghouse’s top 
generator engineer, mentioned rotors and materials 
first in the “Mid-Century 
Forum” 


teview and Forecast 
recently held by his firm in East Pitts- 
burgh. Really large equipments (for their day 
were limited by available materials and design 


development therefore has occurred in three 
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Critical Points 


By The Editors 


stages. In the first, prior to 1920, speeds were 
1200 r.p.m., and the machinery operated below 
the first critical or resonant speed of the rotating 
issembly. Then, from 1920 to about 
Big forgings 1925, better balanced rotors were 
for big safely operated at 1800 1 p.m., be 
generators tween the first and second resonant 
speeds, even though construction 
was still of multiple plates or forged disks stacked 
together and clamped to shaft-ends by heavy 
through-bolts Attention was turned in 1925 to 
large forgings of nickel-chromium, molybdenum 
or vanadium steel of high elastic limit, and 
maximum speeds were doubled to 3600 r.p.m 
These same developments were utilized in the 
steam turbine department; one-piece forgings for 
big rotors were first a manufacturing convenience, 
now they are an essential. Mr. Larroon hazarded 
the guess that steels with 100,000 psi. yield 
strength would be about the ceiling for future 
developments. For the present, the steel’s clean 
liness rather than the test-bar strength is the 
limiting factor; supersonic inspection methods 
reveal a disquieting number of stress raisers 
inside 85-ton forgings from 150-ton ingots, and 
metal trepanned from such locations has very 
little ductility (elongation in tensile test 
Such high speeds on rotors as well as 
thermal expansions and contractions ove! 
stressed the soft copper conductors and they 
stretched enough to loosen in their slots. This 
was corrected by substitution of high-conductivity 
copper-silver alloy, with a lower creep rate and a 
Parallel with these 


developments were improvements in silicon-irons 


much higher true elastic limit 


for stator cores rhe story of their magnetic 
characteristics has been often told; one might 
infer that present worries concern steel mill and 
punch-shop operations, flatness, and prevention of 
burred edges 


N THAT SAME FORUM, Westinghouse Vice 
| President D. W. R. MonGan discussed the steam 
turbine for central stations He again stressed 
the problem of metallic materials, separating tur 


bine history into the four ages of cast tron, cast 
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steel 1910 to 1935), alloy steel and superalloy 


since 1945 Blades are the clearest example of 


this evolution. Bronze blades were earliest used 
their peripheral speed was about 400 ft. per se 

Steam temperatures about 350°] at 150) psi 
1920's the low-carbon, 


12 chromium steel blades were 


pressure In the early 


introduced, 
operating temperatures have crept up to 1050°T 


pressures to 2000 psi. and speeds at tips are 


supersonic: 1380 ft. per see One gathers that 


the limitations reside not in the blades but more 


in the casings, where cast 18-8 stainless is now 
utilized for the first and hottest stage 


Future improvements in thermal efliciency 
ind other items of economy such as weight and 
volume reside not so much in 


Metals to MonGAN 
work at high said the present S600 1 p.m. 18 


rine reased speeds Mi 


temperatures maximum for a dipole generator 
as in inerease ot steam tempera 
tures and pressure With the metals now used 
in rotors, blades and casings, steam temperatures 
can be increased, in his opinion, 50 to L1L00°T 
ind pressures 400 to 2400 psi Progress bevond 
that awaits some fundamental metallurgical 
advances The possible ultimate would be 38200 
psi., the “eritical” pressure where water changes 
to steam with no change in volume: under such 
conditions a temperature of 1200°F. would be 
suitable, and an 8 iin in thermal eflicieney 


over the present best turbine could be achieved 


UCH metallurgical improvements may come 
about through the perfection of the gas turbine 

i device that Westinghouse engineers have been 
studying since 1930. In this the materials problem 
is paramount. Nevertheless the solution will bring 
rich rewards in enormous increases in fuel econ 
omy over conventional power plants The success 
of the jet engine in boosting the speed of military 
iireraft obscures the far less spectacular develop 
ments for industry: 2000-hp. gas turbines are now 
driving pumps on oil pipe lines 

Gas turbines ind similar units ar 
for industry in locomotives Their future, in 


industry as well as in commercial 


being tested 


ur transport, will depend on cost, dependability 
md durability 

It is well known that the critical locations 
mm gas ittached 
blades: in both of them high temperature and 
centrifugal stress 


turbines are at disks and. their 


require metals with low creep 
rates or, better, high stress-rupture charactet 
istics Pne Epirorn discussed his favorite thesis 
with his old friend, How arp Scorr (long heading 


the metallurgical research at Westinghouse 


Vetal Progre ss: 


Research Laboratories), expounding the proposi 
tion that the thing to discover is an alloy that 
Whethe1 


“overaging” (loss of duc 


age hardens just as fast as it creeps 
this is possible without 
tility and initial high strength), and whether it 
can be achieved with solid solution alloys hard- 
ened with titanium, the present favorite tor 
service up to 1300° F., was unanswered, because 
the discussion veered off into the reasons for the 
innoving variations in mechanical properties that 
Scorr thinks 
that the expectations had been unfortunately con 
ditioned by our experience with the S.A.E. alloy 


plagued their developmental stages 


steels. He contrasts these with austenitic alloys 
Fine grain size and freedom from large directional 
differences are controllable in low-alloy steels by 
work and heat treatment: the austenitic steels 
have none of the transformations of ordinary 
Furthes 
more, in the ordinary allovs the nonmetallic matter 


steels to aid in any reervstallization 


xveen) is controlled by the carbon necessary 
for strength; carbon is kept low in the preferred 
superalloys’, and hence ox n (and nitrogen 
must be kept out of the melt else they will react 
With titanium, locking up uncaleulable amounts 


of this hardening element 


ANADIAN 
that the 


steelmakers are proud { the tact 
Dominion’s production of 3,000,000 
it sixth rank among the countries of 
Canadian politico-flinanciers seem to 
vondingly worried Ol e fact that 


the necessary iron 


iS Pepe riled from the wit conse nt 


drain on dollar exchanges 

for the money ts not oft Sugvestec ll this 

is responsible for the interest at Ontario Research 

Foundation in utilization of iron ore concentrates 
low-strength coke, and 

Substitutes for 

blast furnaces 


and high grade ores 


reduction processes ce 
pending on electricity for 
heat and natural gas for 
reducing agent P for 
Pat | CAVANAGH,. assistant director of the 
Foundation’s department of engineering and met 
illurgy, has studied these problems long and 
intensively, and believes that the blast furnace is 
bevond competition from any known operative 
process in any marketing region requiring ovet 
H0O0 tons of new iron a day If there isn’t any 
coking coal handy, haul it in Preference in 
regions Where there is surplus or off-peak electri 
power, and the market absorbs Jess than 600 tons 
per day, will either be electric pig or 90 sponge 
iron from the well-tried Swedish process (Wiberg- 
Sodertors Dozens f “direct iron” processes 


were studied, and CavanaGcu concludes that only 
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the brick kiln has made direct iron commercially 
wasteful of heat and labor that it is 


only a quick means for getting additional melt 


vet it is so 


ing stock in a region where continuous brick kilns 
are idle and at a time when there is a serap short 
age Phat just about disposes of the sponge iron 
matter, although of course it will not discourage 
the inventors In this process, a mixture of fine 
ore and coke dust is charged into saggers and 
pushed through a tunnel kiln with proper tem 
perature zones In the study of taconite 
concentrates metallurgists at Ontario Research 
Foundation have arrived at interesting conclusions 
by applying modern techniques to outmoded prov 
esses For eXample, magnetic concentration is 
preferably done wet, to suppress dusting, vet in 
a proper alternating field the dry iron particles 
can be made to dance, thus acquiring the essential 
motion of jigs and tables used tor concentrating 
copper ores \gain blast furnace feed, made 
in the past by extruding moistened fine concen 
trates through a brickmaking machine (standard 
and economical equipment) has 

required subsequent drving, 

which is costly in time, heat 

and space. Cavanacu has found 

that successful briquettes of 

this sort can bn 
that no 


produced 

preliminary drving or 
burning is needed; they must 
have a strong hindes either 
inherent or added) and correct 
porosity so the components can 
expand as the briquettes enter 
the hot reduction zone. Taco 
nites r rather magnetic con 
centrates therefrom, seem to be 
quite variable region to region 


in such response to heating 


NY RECENT BOOK about heat treatment will 

disclose that a given steel (for example, 4340 
tempered at a definite temperature (say 1000° 1 
Rockwell C-38, C-42, 
C-37, C-39 (to quote the first four books con 


will have a certain hardness 
sulted By itself, each of these “typical” o1 
“nominal” values has a precise look about it; the 
our together ill different inspire some skep 
ticism and invite inquiry as to the 


Hardness range 


after Back in the days when tempering 


of values actually encountered 


tempering was called drawing, “typical” values 
may have been good enough, but the 
time is fast approaching when something better is 
likely to be 
series of graphs or tables complete enough to define 


ivailable That something will be a 


the uncertainty involved in tempering 
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ability has been tied down by H-bands for several 
vears now, and we may confidently anticipate that 
temperability will be the next characteristic to 
have its limits determined Confidence in 
this matter will come from a perusal of the article 
by R. D. Chapman and W. I 


The tempered a series 


Jominy on p. 491 
of end quenched harden 
ibility bars (most other metallurgists would say 
“Jominy bars”) and measured tempered hardness 
in relation to as-quenched hardness along the bat 
Then, using the H-band as an indication of hard 
ness variations among numerous heats before tem 
pering, they worked out the limits of tempered 
hardness for all heats falling within the H-band 
Finally, they converted the results to hardness 
limits at various locations in eylindrical bars of 
different diameters, and presented a table that 
supports definite statements such as: “In a 1-in 
diameter part made of 4063H_ steel, tempered at 
800° F., the hardness at the center may vary trom 
tockwell C-34 to 46. The authors 
their summary tabulation represents the best 

hardness control for ideal heat 


explain that 


treating conditions; the usual 
temperature variation of 20) 
F. would increase the spread 
to Rockwell C-33 to 47 for the 
example quoted This spread 


of 14 points is equivalent ft 


that produced by a change of 


32” | in the tempering tem 
perature for a single sample 
i fact worth knowing if a part 
must be tempered so as to 
exceed a certain minimum 
hardness at the center 
Besides providing mcurale 
data on six widely used steels 
the article by Chapman and 
Jominy will very well serve as a future model 
for investigating many more of the 77 steels for 
which H-bands are available In addition, the 
irticle has certain broader implications as regards 
test results in general: It reintorces the suspicion 
that handbook or catalog values of properties are 
often less accurate than would be 
“Typical” inferred by counting the number of 
values “significant” digits Phis, of course, 
is a general matter, not limited to 
illoy steels or to hardness data A number like 
“82,000 (typical value)” is always less informative 
than 70,000 © 18,000, because the metallurgist can 
not know what range may be lurking undisclosed 
behind the value for typical or average If the 
range is broad, it would be especially important 
to know how broad; if narrow, it would be com 


forting to have specific reassurance | 
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Effect of Residual Stresses on 


Fatigue of Compressor Valves 


AA TT 
ing iVieta yrqist 


By E. W. P. Smith 
R ckey Rive i r 


ESIDUAL STRESSES due to heat treatment 

may cause a steel part to fail prematurely 
A. L. Boegehold’s articles in the February and 
March issues of Metal Progress cited several per- 
tinent examples. To these may be added another 
in which great improvement in service life resulted 
from decreasing the residual tensile stresses in the 
discharge valves of an air compressor! 

hese valves are blanked from 1065 spheroid 

ized steel sheet 0.062 in. thick, ball burnished, flat- 
tened, heated in a controlled-atmosphere furnace, 
quenched individually in oil and 
tempered to Rockwell C-44 to 48, 
then ground and lapped. This 
gives a finished valve 0.059 in 
thick and 0.868 in. square (Fig. 1 

These disks act as check valves 
over the pistons of a reciprocating 
air compressor, permitting the air 
compressed by the piston to dis 
charge into the compressed air 
reservoir. On the upward 
stroke of the piston the valve 
opens, hitting against a stop 
then as the piston reverses 
and goes downward the valve 
closes against the valve seat 
This operation is a fairly 
simple fatigue test, and our 
procedure tor evaluating per 
formance of the valves is to 
run sample parts in a standard 
compressor operating at 3600 
rpm. Which is 1600) r.p.m 
faster than the recommended 
maximum speed 

Although only a small pet 
centage of these valves had 


failed in service, it was de 


cided to redesign the part ) _ = Original 


indefinite lite The effect 


Fig. 1 Original Valve. 
Life: 1,380,000 cycles Many different ma- 


balve bkiched to Shou hig. 3 


Pattern of VGuenching Stresses 4 > 


hardness was checked by testing valves heat treated 
to Rockwell C-62 to 65 and C-26 to 27. Valve life 
was considerably less at both these hardnesses than 
at the usual Rockwell C-44 to 48. Changing the 
thickness from 0.059 to 0.077 or 0.044 in. was not 
beneficial. Tumbling the parts for 24 hr. did not 
remove the deleterious effect of the sheared edges 
lest life was increased only 25% by sanding the 
sheared edges in order to eliminate stress raisers 
Valves which had been austempered or mar- 
tempered to the same hardness as the convention- 
ally heat treated parts showed a marked increase 
in ductility, but a decrease in fatigue life. This 
was surprising because the thin section of these 
valves would seem to make them ideal for an inter- 
rupted quenching treatment. A group of valves 
was sent to a prominent salt manufacturing con- 
cern for austempering, 

and these outside tests 


confirmed our own 


terials were tried These 
included plain carbon 
and alloy steels, nonfer- 
rous alloys, and both aus- 
tenitic and martensitic 
stainless steels. Changes 
in material did not im- 
prove the valve lift 


Rede signed J ive 
Life: 21,600,000 evecles 
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Ordinary pieces cut from the strip later rhese 


Production | valves did not fail after being tested 15 


times as long as the ordinary valves 
Austempered 
Austempered In these particular valves the corners 
m4 were not tapered 
Shot Peened 
As the residual heat treating stresses 
Corners 


were tensile stresses, they added to the 
Thinned 


stresses placed on the material in opera 


Pretempered | 1 Did Ne tion and thus caused failure long before 


it would occur if only the operating 

stresses were present. Since shot peening 
Cycles of Operation to Failure introduces compressive stresses in the 
surface, shot peened valves were also 
tried. They were peened with S-170 shot 
to intensities of 0.007 A., 0.009 A. and 
O.O11L A ‘A..” refers to the ype ol 


It was then decided to investigate the stresses Almen gage used to measure the intensity of shot 


Fig. 4 Comparison of Fatigue Life of Various Discharge 
Valves Tested in a Standard Compressor at 3600 R.p.m. 


in the part due to heat treatment. First a brine peening As the intensity was increased the valvi 
quenched valve was etched in a solution of sul life increased, until at the 0.011 A, intensity the 
phuric acid to reveal, qualitatively, the stress pat life was 15 times that of the original valves 
tern caused by quenching. The sensitivity of highly The etching test was applied to shot peened, 
stressed metal to chemical action is well known; pretempered and corner-thinned valves, in the 
the phenomenon of stress-corrosion cracking (as same manner as with the original valve Unlike 
in the “season cracking” of cold worked brass) is the original, which cracked badly in this test 
perhaps the best example of this sensitivity. Cracks Fig. 2), these other samples, all of which had 
caused by corrosion or etching are approximately satisfactory fatigue life, showed no noticeable crack 
perpendicular to the predominant direction of ten pattern after etching 
sile stress. Thus, the crack pattern shown in Fig. 2 Summary The residual quenching stress plus 
indicates a high concentration of tensile stress at the operating stress caused failure in the original 
the corners of the valve rhe eccentricity of the production valve When these residual tensil 
pattern is uue to a somewhat uneven quench; it is stresses were minimized or eliminated by thinning 
practically impossible to quench each of a large the valve corners, the magnitude of the operating 
number of these small parts identically stresses alone was below the fatigue limit in an 
Stress relieving at 550° F. for 2 hr., after the accelerated service test, as shown schematically 
grinding and lapping operations, improved the with reference to the S-N curve of Fig. 5 
valve life 300°, but this was still short of the goal The corner-thinned valves were adopted as 
of indefinite fatigue life It was thought that if standard production two years ago, and no field 
the corner stresses could be eliminated this goal failures have been reported since 3 
might be reached tound valves were therefore 
tried, but they showed no improvement over the 
square valves. Apparently the edges of the valves 
had residual tensile stresses about as great as alt 
the corners of square valves. It was then decided 
to remove the highly stressed metal from square 
valves by grinding the four corners to one third 
f their thickness, as shown in Fig. 3. These valves 
ran 15 times as long on test as the untapered valves 
ind then did not fail This was 21,600,000 cycles 
Fig. 4 and 5) and was considered satisfactory 
performances 
fo add further emphasis to the belief that the 
life of this part could be greatly increased by 
eliminating the corner stresses caused by heat 
treating, valves cut from pretempered stock were 
tested As this pretempered strip had been heat Fig. 5-~ Semi-Schematic Diagram Showing How Re- 
treated to Rockwell C-50 at the mill, there was no sidual Tensile Stress Adds to Operating Stress to 


stress concentration at the corners of the individual Cause Fatigue Failure After Relatively Short Service 


ipril, 1950; Page 481 





Quenching 


By S. L. Widrig 
par Wilson T. Groves 


eta 


AA 


Compared with the expert study given other principal 


actors in case hardening, quenching has been almost 
| 


neglec ted, 


trouble can arise. 


gears, distortion is a large problem, often kept under 


control only by using accurate quenching fixtures in * 
| 


powerful presses 


ess. Quenching in an open tank is far more in 
keeping with mass production ideas; many of its 


limitations can be removed if proper mechanization 


eliminates the human variable. 


industry is the maint 


ROBABLY in no othe 
nance of physical dimensions during heat treat 
ing more important than in the manufacture of 
gears by the process wherein the gear teeth are cut 
with no subsequent 


and shaved “in the green” 


grind after carburizing and hardening It is also 
probable that no 


essing ts more important in controlling dimensions 


other phase of metallurgical pros 


than quenching technique, although such consid 


erations as forging grain flow, residual stresses 


from cold working or prior heat treatment, method 
of loadin 
untbormityv oft 
Despite the 
little can be found about it in the 


with the 


trays and fixtures, geometry of part, and 


heating are also of major impor 


tance importance of quenching tech- 


niques technical 


literature in) comparison imple diseus 


sions of such things as “grain” and “fiber”, prior 
heat treatment, and geometry of part It will be 
our effort in this article to describe the more-or-less 


conventional quenching practices in long use at 


Vetal Progre 


Nevertheless it is one place where much 


Particularly in the hardening of | 


a slow and labor-expensive proc- 


of Carburized Gears 


Spicer Mfg. Division of Dana Corp 


listed as No. | and 2 below, and in a 
tulle 


subsequent article to give a 


account of the satisfactory develop- 


ment of a more economical practice, 
No. 3 below, a 


tempering” process 


item modified “mar 
Quenching methods can be classi 

fied into three divisions, namely 

Plug 


quenching 


and press fixture 
2. Quenching in open tank 

3. Martempering, or some modi 
fication thereof. 

discussed 


These items will be 


primarily from a production stand 


point with as little space as possible 
allotted to theory The carburizing 
furnaces used by us have already been 
described in Metal Progress tor Aug 
ust, 1949. 

All the furnaces are ce 


type, heated by radiant tubes, 


ntinuous 

pusher 
but are of two sizes using two different heat cycles, 
ind reheat. Axk 


side gears and pinion mates 


Pte rN direct que neh parts such 


iS rink Lears 


pinions, 


ire carburized in’ two-zone furnaces containing 


two rows of lox 1%-in. trays and are quenched 
directly from the carburizing temperature rhe 
work is in the furnace for approximately 7 hr. and 
the desired case ce pth of 0.040 to 0.050 in. is pro- 
duced with temperatures of first and second zones 
maintained at 1700 and 1650° F 

Most of the 


ind shafts manufactured 


respectively 


heavy-duty transmission gears 
at Spice ire carburized 


in four-zone furnaces containing three rows ol 
16x 21-in 
the work to 
depth of 0.040 to 0.050 in. is obtained 
following temperature cyele: a heating zone and 

ja0° F.. 2 
1150° F., and a reheating zone at 


at the 


trays. It takes approximately 11 hr. for 
pass through these furnaces, and a case 


with the 


i carburizing zone both maintained at 1 
cooling zone at 
p50] Spec lal 


devices are installed 
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quenching end, depending 

upon the quenching medium 

utilized Cas will be evident in 

the sequel 
Quenching Mediums 

Practically all the gears cur 

rently used in the automotive 

and allied industries are 

made from oil hardening 

alloy steels and none of the 

more drastic quenching me 

diums such as water, caustic. 

or brine, will be considered 

here The slower cooling 

rates obtained with oil, cf course, decrease the tem 

perature gradient in the cooling part from surface 

to center, and consequently minimize the tend 

ency to distort or erack during hardening. Oils 

commonly utilized for quenching are relatively 

inexpensive mineral oils with a flash point of 

approximately 375° F. and a Saybolt viscosity of 

100 sec. at 100° RF. Temperature of the bath in 

the range of 120 to 160° F. appears to give opti 

mum results, and the volume of the bath and its 

natural radiation or its circulation through heat 

interchangers is so arranged that the heat absorbed 

from the hot metal will never raise the tempera 

ture above 150 or 160° F, 


Plug and Press Quenching 


In the manutacture of transmission gears it is 
necessary to maintain close fits between splined 
sliding gears and shafts in order to decrease back 
lash in the gear sets. For gears with straight-sided 
splines, the specified dimensions are usually 
obtained by plug quenching followed by grinding 
of the surtaces indicated in Fig. 1. For gears with 
involute splines, it is common practice to finish 
machine in the green and quench on a plug that 
contacts the root of the gear spline. The outside 
diameter of the mating shaft is ground to blueprint 
dimensions after heat treatment 

\ typical example of plug quenching is illus 
trated in Fig. 2 a small clutch gear with an 
involute spline that is quenched over the plug 
shown at the left. The plugs are sometimes made 
from high speed toolsteel, but more frequently 
from a low-alloy steel such as 4620 or 4320, cat 
burized and hardened, and ground to desired 
dimensions The hard, wear resistant surface is 
required to prevent scufling, and to minimize 
dimensional changes during use 

It is necessary to develop each new job to 
determine the proper broach size for green cutting 
The partial relief 
of residual stresses during the 340° F. draw (which 


and the plug size for hardening 


hig. 1 {mount of Finish Grinding 
Usually Necessary on Straight-Sided 
Spline of Gear and Shaft. Gear is 
plug quenched; shaft ts que nehed in 


open tank. Both are carburized jobs 


is the usual practice at 
usually results in a 
shrinkage of 0.0005 to 0.001 


“Dp cel 


in. in the bore diameter and 
illowance must be made for 
this. Different heats of steel 
do not always quench out the 
same, so several plug sizes must be available for 
each job so that proper finish dimensions will 
always be obtained 
Because of thermal expansion, it is of course 
an easy matter to drop the hot gear over the cold 
plug prior to quenching After quenching, how 
ever, the plug must be pushed out by a pneumatte 
press. If the plug can be removed from the geat 
by hand, it is often an indication that the gear was 
broached oversize and the plug served no useful 
purpose 
Press quenching is another means of control 
ling dimensions during hardening, and the 
intricate machines developed for this process dem 
onstrate the ingenuity characteristic of the Ameri 
can machine tool industry In this method, the 
hot gear is placed on the bottom die of a pneumatt 
press; the upper die then comes down and presses 
the gear flat while it is still in a hot plastic condi 
tion. The clamped gear is completely immersed 
in oi! almost instantly after the quenching evele is 


started and the dies are designed with many small 


hig. 2 Plug (Left 
Which Is Introduced 
Into Bore of Gear for 
Dimensional Control 


During Quenching 
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Fig. 3 Half Section of Press 
Fixtures for Quenching Ring 


Gears (Courtesy Gleason Works 


passages so that oil (from a recirculating pump 
and reservoir, built as an integral part of the 
quench press) is forced uniformly around the gear 
while it is held flat in the press. The quench cycle 
is predetermined and automatically controlled to 
vive the desired results. (When large transmission 
ears with an internal spline are being quenched, 
1 plug similar to the ones described in preceding 
paragraphs is usually attached to the bottom die 
in order to align the spline properly with the gear 
teeth 

Although various types of presses and dies 
ire used, one of the most popular is the 
Gleason press used for quenching automo 
tive ring gears. Figure 3 is a half section 
showing how the ring gear is held between 
During the 


machining operation, the back face of the 


the upper and the lower die 


“reen gear is ground and the teeth are cut 
ifter locating on this ground face and the 
broached bore 


lower die of the quenching press also 


rhe expanding arbor of the 


locates on the bore and aligns the gear The 


sround face contacts the lower die, and the 


hig. 4 Forty-Four Carburized Rear Axle Pin- 
ions Weighing 250 Lb. Mav Be Successfully 
Hardened in Oil Bath, if the Stream of Oil Is 
Vigorous and Properly Directed 1 copper cap 
with internal threads is first screwed over the spline 
end of the pinion { pin, inserted through the 
hole im the cap, ora stirrup, bearing agatnst tts 
shoulder, suspends the pinion vertically in the 
fixture. The copper cap keeps the threaded end 


soft after the carburizing and quenching cycle 


upper die contacts the top of the gear teeth 
and the counterbore. 

All the ring gears made at Spicer are of 
carburized 8620 steel and the gears must be 
flat within 0.002 in. after hardening. Although 
the gears are quenched drastically enough to 
give a Rockwell hardness of C-40 to 42 in the 
core of the tooth at the pitch line, and C-38 to 
10 at the root, only a small fraction of 1 is 
rejected for distortion. It is important that 
the ring gears as well as pinions have a file- 
hard surface to resist scoring and a micro 
structure in the core that will give required 
strength and fatigue properties.* 


Limitations of Plug and Press 
Quenching 


Both plug quenching and press quenching 

have the obvious disadvantage of imposing 

a serious limitation on the production that 

can be obtained from a furnace. Each part must 
be handled individually and only a few parts can 
be placed on any tray that is withdrawn from the 
furnace, if the last part handled is not to become 
too cool before quenching A method of circum 
venting this difficulty in the hardening of ring 
gears was described in our article in Metal Progress 
last August 


exit corridor through the end-wall of the furnace 


Briefly, it consists in building a small 


*This involves having the quenching temperature 
high enough and cooling rate rapid enough to prevent 


separati f massive ferrite in the core 
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and protecting its door with an efficient gas curtain 
The last trays within the furnace are handled by 
transfer and elevating mechanisms, so that ring gears 
are presented to the inner end of the exit corridor one 
by one, as the quenching presses demand. 

Considering the low productivity obtained by plug 
and press quenching and the high labor cost for indi- 
vidual handling of the parts, an alternate method of 
controlling distortion during quenching is obviously 
very desirable. It might also be expected that such 
«a method could be used to obtain improved results for 
many parts that are now open tank quenched in the 
conventional manner next to be described. Such 
an alternate has been studied quite intensively by 
Spicer’s metallurgical department, and it will be dis- 
cussed in the article next month 


Open Tank Oil Quenching 


As is well known, more parts are 
quenched by simply immersing them 
in a tankful of liquid than by all other 
means put together, and this includes 
carburized parts of all sorts. Open 


tank quenching is so widely employed Exit 


because of its simplicity and high Vestibule 
productivity, particularly in the hard Fig. 5 
ening of dense loads. From a quality 
standpoint it should be emphasized 
that consistency is the keynote to suc 
cess. Too much thought cannot be given to uni 
form loading of the work on trays and fixtures 
and adequate flow of the quenching liquid, so 
directed to give uniform results throughout the 
load When oil is the quenching medium, its 
physical properties must be carefully maintained 
In the latter respect, the use of a centrifuge for 
removing water and sludge from the circulating 
system gives highly satisfactory results. 

\ good example of this type of quenching is 
the hardening of automotive rear axle pinions of 
carburized 8620 steel Here, 44 pinions compris- 
ing a 250-lb. gross quenching load are suspended 
head down from a rack as shown in Fig. 4 and 
carried through a gas carburizing furnace on a 
15x 19-in. tray When the loaded tray is dis 
charged from the furnace, the rack is lifted from 
the tray and lowered into a quench tank where a 
stream of oil from a 250-gal. per min. pump is 
directed upward through the load. Despite the 
density of the load, it is an easy matter to obtain 
pinions that are consistently file-hard on the sur 
face and have a hardness of C-36 to 40 in the core 
at the pitch line of the tooth 

Although the changes in tooth form taking 
place during the quench are minimized with the 


above procedure, some variations exist between 
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Legend 
Furnace discharge vestibule 
Outer vestibule door 
Enclosed quench chamber extending below 
evel 
ray pull-out fingers 
Rotating and lowering platfor 
Oil quench tank 
G Hydraulic cylinder and crosshead 
H Work tray 


J Tray washer and burn-off 





7 
a 


{utomatic Quenching Vechanism Used With Continu 


ous Gas Carburizing Furnace (Courtesy Surface Combustion ( orp 


different heats of steel. It is well to harden a pilot 
lot of pinions from each new heat of steel and run 
these on a test stand with a standard ring gear 
to check the location of tooth-to-tooth contacts 
Variations from heat to heat are compensated in 
the green cutting of the pinion teeth and no 
changes need be made in the ring gear cutters 

New designs in automatic quenching equip 
ment have eliminated the human variable from 
the quenching operation An automatic “lower 
ator”, shown schematically in Fig. 5, operates in 
conjunction with a furnace used for gas carburiz 
ing transmission parts and has been a great asset 
in insuring consistent results from day to day Its 
operation is briefly as follows 

rhe furnace door B is raised; pull-out finget 
D, D’ move the loaded tray from the furnace vesti 
bule A into a completely enclosed quench chamber 
hood C€ and onto a platform of the lowerator / 
rhe platform is then lowered into the oil and, after 
reaching the bottom of the tank, it is rotated 180 
At the start of the next furnace cycle, the lowerator 
is raised and the loaded tray H, now cold, is auto 
matically moved onto another platform where the 
work is removed manually and hooked on trolley 
conveyers of a spray-type washer and recirculating 


draw furnace The empty tray, with any con 
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tained fixtures, is then pushed through a washet costly shotblasting process after heat treatment 
and low-temperature burn-off furnace to remove Although the quenching method indicated in 
the oil. Another platform on the lowerator, located Fig. 5 with its associated auxiliaries has proved 
at 180° from the one deseribed, is then in position economical and practical in the hardening of 
to receive the next loaded tray from the furnace transmission gears and shafts without undue dis 

The enclosed chamber above the quench tank tortion, it has been found that further improve- 
is continuously purged with a prepared atmos- ments can be effected by a modified martempering 
phere which protects the work from contact with process using special quenching mediums. Such 
air from the time it leaves the furnace until it a process has been adapted to many parts that 
enters the quench. This procedure insures against have previously been quenched over plugs or in 
a soft, decarburized skin. The work emerges with presses, with such success as will be described in 


only slight discoloration, thereby eliminating the our following article. (—) 
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Action of Corrosion and Stress 


on 13% Cr Stainless Steel 


By H. H. Uhlig 


y 
KA 
art Rhy 


_ POR’S Intropucrion: Few metals or alloys mechanism of stress corrosion cracking in the 
are immune to stress corrosion. Brass “season stainless steels and the factors of the alloy that 
cracks” Fough steel boiler plate, cracking in influence it are still relatively unknown Fo 
service Without apparent duetility, is said to be stressed 18-8 Cr-Ni steel, previously quenched from 
suffering from “caustic embrittlement”. Commer- t high temperature, it seems that a slightly acid 
cial production and use of some aluminum alloys hloride solution is specific for transgranular 
have been handicapped by the necessity for con fracture \ favored laboratory test is boiling in 
trolling susceptibility to stress corrosion. Expen $2 MgCl, solution It is reported that nickel 
sive failures of stainless steel equipment have been ind carbon content of the alloy influence suscepti 
traced to it \s far as fundamental principles are bility to this type of failure, and also the relative 
concerned, it is generally agreed that the cracks ease with which the alloy transforms from austen 
originate in surface regions carrying a steady ten ite to ferrite on cold working 

sile stress (either from the loads the parts are rhe ferritic stainless irons (17 Cr is typical 
designed to carry, or trom stresses remaining from seem to be more resistant than the 18-8’s to stress 
previous treatment during fabrication); also that corrosion cracking in slightly acid chlorides, as 
the stress must be above a certain minimum, and was pointed out by Merrill A. Scheil in the 1944 
that there must be a corroding medium in contact \.S.T.M.-A.LM.E. symposium on the stress corro 
with the surface for a sufficient time rhe user's sion eracking of metals. Nevertheless, the mar 
problem is to inhibit, in some way, the activity of tensilic-type stainless steels, such as the 13 Cr 
the corrosive surroundings From here on, the alloy, have been reported extremely susceptible 
article is Dr. Uhlig’s to this type of cracking in seawater or in salt 
Stainless Steels As a matter of fact, the spray 20 vears ago when they were considered as 
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substitutes for aluminum alloys for building the 
skeletons of dirigibles 


from experimental evidence recently acquired in 


It now appears probable 


the corrosion laboratory of Massachusetts Institute 
of Technology that at least some of these stainless 
steels may “stress corrosion crack” (if indeed the 
failure should be so called) by a mechanism dif 
fering from thal operating with the austeniti 
stainless steels 

Information on the cracking of fabricated ai 
craft spars of martensitic stainless steels was given 
in 1933 by Paul D. Flield (then metallurgist for 
Goodyear-Zeppelin Corp.) in “The Book of Stain- 
less Steels’ tecently Mr 
tendent of development and research for Bethlehem 


Flield (now superin 


Steel Corp.’s shipbuilding division) sent to us an 
old sample of hardened and cold worked 13 Cr 
stainless steel sheet containing copper and high in 
silicon (12.5 Cr, 0.10 Ni, 0.12% C, 1.2 Cu, 
1.2 SI It had a Rockwell hardness of C-47 
The sheet, measuring 0.019 in. thick, was 
sheared by us into 5 by ‘4-in. strips; these, in 
turn, were bent into U's of about 1‘2-in. radius 
and held in slotted plastic holders. One specimen 
so stressed was immersed in distilled water. At 
the end of six months, this specimen remains 
unattacked in any sense of the word. Two other 
similar specimens were immersed at the same time 


ina 3 solution of common salt. Rusting and 
slight pitting soon occurred, particularly near areas 
of contact with the plastic holders (crevice corro 
sion), but only after 442 months did one specimen 
finally crack rhe other ts still intact after six 
months 

Since this identical material was found some 
vears ago to be very sensitive to stress corrosion 
cracking in salt water, conditions were explored 
under which it might now crack in shorter time 
One specimen stressed as above was coupled to a 
sheet of aluminum foil measuring about 25 sq.in., 
and submerged in 3 NaCl solution. With this 
arrangement the stainless steel strip cracked over- 
night 

Aluminum is anodic to stainless steel in 3 
NaCl, and this experiment suggested that cathodic 
polarization was the critical factor causing rapid 
failure. This proved true in experiments whereby 
several stressed specimens were arranged as cath- 
ules of a cell permitting hydrogen to discharge on 
the stainless specimen’s surface. Electrolyte was 
again 3 NaCl solution, the anode platinum 
When the cathodic current density was 0.08 
ampere per sq.in., a specimen broke spontaneously 
in 2°, min. At a current density of 0.05 ampere 
per sq.in., another specimen also broke, but the 


time required was longer 


Using dilute sulphuric acid containing a few 
drops of white phosphorus dissolved in carbon 
disulphide to accelerate hydrogen adsorption by 
the allov, cracking occurred again within about 
2 min.; the current density, however, was now 
0.02 ampere per sq.in Unlike brief exposure to 
sodium chloride solution, immersing the stressed 
alloy in sulphuric acid (omitting the impressed 
current) also caused cracking within a few min 
utes Local cell action was apparently sufficient 
to cause adsorption of hydrogen 

These experiments suggest that so-called stress 
corrosion cracking of this martensitic-type stain 
less steel may oceur under any condition that 
favors discharge of hydrogen ions on the surface 
Hydrogen entering the alloy lattice apparently 
induces stresses of a magnitude sufficient to initiate 
a crack, which aided by existing stresses then 
propagates itself throughout the cross section of 
the specimen 

It was observed that the stainless specimens 
after brief cathodic polarization in NaCl or H,SO, 
are exceedingly brittle, but that on standing again 
in the air the usual ductility is regained This 
behavior is typical of hydrogen embrittlement 

The phenomenon of hydrogen embrittlement 
is not unusual, but it is less common for an alloy 
to crack spontaneously by hydrogen adsorption 
particularly where current densities are no greatet 
than those that occur with aluminum coupled to 
stainless steel in sodium chloride solution bor 
example, a piece of spring steel, of Rockwell C-50 
hardness, of the same approximate dimensions as 
the 13 Cr steel samples and stressed identically 
did not crack after 16 hr. cathodic polarization in 
3 NaCl at a current densitv of 0.01 to 0.02 
ampere per sq.in. Likewise, a piece of cold worked 
18-8 (titanium stabilized) was immune to crack 
ing under similar conditions when constantly 
polarized over a period of four days 

Some investigations published by the writer 
in 1944* indicate that hydrogen diffuses less read 
ilv through ferrous alloys of face-centered cubic 
lattice 


cubic (ferrite 


austenite than through body-centered 
However, other factors must also 
enter into failure of the martensitic 13 Cr alloy, 
in view of the fact that spring steel (also mat 
tensitic) does not fail similarly 

These experiments suggest that failure by 
cracking of the stressed martensitic stainless 
steels exposed to a corrosive environment undet 
conditions similar to those described above may 


probably best be described as “hydrogen embrittle 


ment”, =) 


*H. H. Uhlig, Transactions of the A.1.M.LE., Iron & 
Steel Division, Vol. 158, p au 
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Thermal Polishing and Etching of Nicke! 


Los ALAmos, N. M. 

In the course of an experiment dealing with 
the reerystallization and grain growth of high 
purity nickel, it was noted that the unpolished 
and unetched surfaces of the specimens became 
polished and etched during an anneal of 25,000 
min 17 days, 9 hr at 900, 1000 and 1093°C 
1650, 1830 and 2000° I The specimens were 
contained in sealed quartz tubes evacuated to on 
micron ol mercury 

A survey of the available literature indicates 
that Lustman and Mehl A.I.M.E., 
Vol. 143, 1941, p. 246) were the first and only 
investigators to have noticed this phenomenon 


Transactions 


heretofore They observed that fine scratches were 
removed from the surfaces of polished single crys 
tals of copper as a result of annealing the crystals 
at 900 and 1000°C. for 12 hr. in an atmosphere 
of hydrogen 

The polishing and etching is the result of 
evaporation (sublimation) of metal from the sur 
face of the specimen Apparently, the rate ofl 
evaporation of the nickel is greater in areas where 
the curvature is greater, such as areas adjacent to 
scratches or to the intersections of the grain 
boundaries and the exterior plane surfaces of the 


specimen The process of sublimation eventually 


Two Nic kel Specime ms Polished and I tc hed by } acuum 


{nnealing for 17 Davs, 9 Hr. at 2000° I 


Correspondence 


results in the elimination of scratches and in the 
relief etching of the grain boundaries, as shown 
in the accompanying micrographs. An examination 
of the inside of the quartz tubing which held the 
nickel specimens during annealing revealed a very 
small quantity of nickel 
Although the phenomenon described here is 
mainly of academic interest, it may provide a 
feasible method for obtaining metallographic data 
concerning high-temperature allotropic phases such 
is those of iron, titanium and uranium 
GLEN W. WENSCH 
Alamos Scientific Laboratory 


Aluminum Coating of Steel 


East Swanzey, N. H 
Messrs. Stroup and Purdy have presented an 
excellent comparison of various processes for coat 
ing aluminum on steel in Metal Progress for Janu 
ary I have one unfavorable comment to mak: 
From their Table Il on page 63, it would seem 
that metallizing is rated, cost-wise, as being the 
most expensive method of applying aluminum 
The authors note that the ratings were based on 
prices qt ited for commercial jobs, but there seem 
to have been some factors omitted which might 


well have altered the conclusions 


Viagnified 40 
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First, in actual practice, the cost of metalliz- 
ing (spraying) with aluminum for resistance to 
heat oxidation is not usually compared with the 
cost of calorizing, because metallizing is most 
frequently used on articles that are much too large 
to be calo 


relerence 


zed economically or practically. I have 
to such articles as salt and cyanide pots, 
annealing covers, melting and pouring pots, and 
crucibles. 

Second, the cost of applying aluminum for 
resistance to various forms of atmospheric corro- 
sion is likewise a matter of the specific application 
Our experience indicates that metallizing is most 
frequently used on structures that are either too 
large to be handled by other methods, or on struc 
tures and fabrications that are already in servic 
For instance, one of the largest jobs on record is 
being done in Great Britain, involving the coating 
of some 50,000 tons of structural steel with alumi- 
num. The cost of metallizing was thoroughly 
compared with other practical methods, and 
metallizing proved much less expensive. 

The average contractor seldom is called on to 
apply aluminum to flat sheets or large quantities 
of small parts; rather, he is called on to coat large 
assemblies or structures either during or atte 
fabrication 

With such factors as this in mind, it is our 
opinion that cost comparisons on a blanket basis 
are likely to be unintentionally misleading 

W. C. Reip 
Consultant 
American Metallizing Contractors’ Assoc 


Dr. Stroup Replies 


Mr. Purdy and I agree with Mr. Reid that 
under present conditions metallizing is the most 
frequently used method and in most cases the only 
possible method of applying a metallic coating to 
structures already erected or to very large struc 
tures. We use metallizing extensively in our own 
operations. Quotations and costs on this method 
that we have experienced have run from $0.75 to 
$1.00 per sq.ft., which we consider to be high. We 
know of one company that is coating steel boiler 


tubes 20 ft. long with aluminum by hot dipping 


Porcelain Nozzle for Inert-Arc Welding 


AMARILLO, TEX. 


The welding equipment and electrode holders 
generally available for inert-gas-shielded are 
welding have been designed for average welding 
applications involving high welding currents. The 
electrode holders and ceramic nozzles, while satis- 


factory for most applications, are cumbersome and 
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difficult to use for small intricate jobs Experi 
mental work at the Amarillo Helium Plant on the 
helium-shielded are welding of thin sheet metals 
required a small porcelain or ceramic nozzle that 
0.040-in 


could be used with ol tungsten 


electrodes. The problem was satisfactorily solved 
by adapting the porcelain insulator of an old spark 
plug to form a nozzle for a small manual electrode 


holder The porcelain insulator in the average 


Disassembled Porcelain Nozzle for Inert-Are Welding 


spark plug is of high-grade porcelain designed for 
high temperatures and voltages rhese character 
istics are prerequisite for a good porcelain of 
ceramic nozzle 

In making a small nozzle from a spark plug, 
the porcelain was removed by chucking the plug 
in a lathe and turning off the metal collar The 
insulator was then cut in two just above the large 
shoulder by using a silicon carbide grinding wheel 
The spark plug electrode is usually cemented of 
molded to the upper half of the porcelain so that 
when the insulator is cut in two the electrode is 
easily withdrawn from the lower section 

Four grooves, in. deep, were ground at 90 
on the back face of the porcelain for gas ports 
see photograph \ stainless steel adapter was 
turned to fit the porcelain cap to the electrode 
holder rhe finished porcelain nozzle shown in 
the photograph is small and con 
stability sines 
directed clos » the ctrode 


The nozzle orifice is small in. diameters ind 


venient to use. It provides ¢ 


the inert gas ts 


thereby conserves gas and allows a smaller gas 
flow rhe porcelain nozzle will not are across the 
electrode or short the electrode to the worl It i 


small enough to use in many confined spaces 
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An electrode holder used with the small por is desired. One convenient method is to convert 
celain nozzle described above will facilitate the a small power hack-saw into a filing machine by 
welding of thin-gage metals and will provide a replacing the hack-saw blade with a jig for holding 
means for welding intricate work that is impossibk the file his jig is merely a piece of angle iron 
to weld with conventional nozzles to which the file may be fastened rhe accom- 

Wittiam A 
Metallurg 


Circular Graphite in Cast lron 


BinMINGHAM, ALA 
With all the furore over nodular graphite 
spheroidal graphite and spherulitic graphite in 
cast iron, we feel that it is time to disclose our 
exclusive development of circular graphite cast 


iron See accompanying micrograph of an 


panying photograph shows the equipment modified 
for filing purposes. If the metal sample is fairly 
small, it may be held in place by an auxiliary vise 
as Shown in the foreground of the photograph 
In laboratories where numerous powder speci 
mens must be prepared, the expense of this equip 
vdily justified by the time saved 
G. FF. Tisinat and R. B. Henprys 


| ineeri Research Dey ' 
StI dard Oil ¢ Ind 


Carbide Cat 


Ces 

We found this carbide cat and small butterfly 

in a Sheet of hot rolled, commercial quality steel 

unetched specimen at 250 Please remembet rhe specimen was lightly etched in picral and is 

that this development is in its infanes Among reproduced at 1o00% in the accompanying micro 
the aspects of our circular graphite cast iron still 
to be worked out are: How to make it again, what 

to use tt for, and why make it at all 
C. kK. Donono 


Chief Metalh 
rica Cast I 


Rapid Production of Small Metal Particles 


(HWicago 
Phe production of metal particles for use in 
the X-ray powder method presents a problem if a 
large number of specimens are needed Hand 
filing is laborious and time-consuming. Therefor 


some automatic means to produce these particles 


Vetal Progress Page 190 





Hardness Variations in Carbon- 


Molybdenum Steels After Tempering 


By R. D. Chapman 
and W. E. Jominy 


carbon-molybdenum steels (S.A.E.-A.LS.1 


7" series 4000 showing the decrease in 
During recent years, hardenability bands have been hardness with increased tempering tem 


published for 77 of the standard alloy steels. These perature, starting from any as-quenched 


; is | hardness value 
bands perms the prediction of hardness distribu- Hardenability Procedure — ‘The steels 


tion (surface to center) and the expected limits (at used in this study are listed in Table I 


Standard end quenched bars were ma 
a given depth Jor as-quenc hed steel sections of chined from these steels after the had 


various diameters. Comparable information has been normalized at 150° F. above their 


1 \, temperatures. No bars smaller than 
not been established concerning the hardness dis i etna ten ccna: sand ie 


tribution after tempering. This article, on six steels largest size was 2 in. Six harden 


ibility specimens from each composition 
iM , 
of sertes JOO0, provides the first systematic data re machined from the centers of thes 


on te mpered hardness as a function of as-quenched bars after normalizing. They we. e heated 


| in cast-iron chips at 75° F. above their A 
hardness data which permit the authors to make temperatures, and cooled on the standard 


definite statements of the following kind: “In a quenching fixture until cold Phen the 


aR bars were ground under solution to a 
l-in. diameter part made of 4OATH steel, tem- depth of 0.015 in. and Rockwell impres 


pered at 800° F.. the hardness at the center may sions made on the two opposite sides 
which were ground. The hardness results 


, > » °9 
Al C-29 to 3 
vary from Rockwell 29 to 38. so Obtained showed a maximum variation 


of 1 points Rockwell C among the six 


bars Thus, an average hardenability 


UMEROUS data are available concerning the tor each composition was obtained 


effect of tempering on the hardness of steel Tempering Procedure Bars from each steel 
specimens entirely or predominantly martensitic as were tempered at the following temperatures: 340, 


quenched. But steel parts as quenched in produ HO, 540, 650, 750, 850, 950, 1050, 1150, 1200 and 


tion are seldom fully martensitic Frequently only 1275" | Bars tempered at the lower tempering 


D0 to Of martensite is present at the center of the temperatures were again used to obtain hardness 


section, and sometimes the central structure may values at one higher tempering temperature \ 


be mostly bainite and pearlite. For rational design thermocouple was embedded at the 1 in. position 


of such parts and as an aid in heat treating them, of each of the bars tempered so that the bar 


it is important to know the temperability of struc temperature and not the furnace temperature was 


tures other than martensite. Ideally, this informa maintained. For the lower tempering temperatures, 


tion should be available for all structures found in care was taken to select bars as close as possibl 


the end quenched hardenability bars of the stand to the average hardenability curve Rockwell 
ird steels impressions were taken on the tempered bars aftes 
rhe purpose of the experiments described here grinding under solution at an angle of 60° from 


establish tempering curves for the standard the original flat For the three lowest tempering 
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4063 
Tempered for | Hr 


data for all the steels studied. Figure 2 
compares the results obtained by temper- 
ing these hardenability bars with data 
from sectioned 2-in. diameter bars oil 
quenched and tempered. The results on 
the 2-in. bars were obtained several years 
before the other data, by careful quench- 
ing, tempering, sectioning and measuring 
techniques, and the results were checked 


4 , ; ys : independently in several metallurgical 
stance From Quer hed End of 


laboratories outside the Chrysler Corp 
J ] ard 7 The actual results come 
ig. ardness one 

quite close to those calcu- 

End Quenched Hardenabil- Table I Compositions of Steels Tested lated { the -nt dat 
ty Bars ifter Tem erin atec rom 1e present data 

! “ 4 ru ad 
f STEEI MN S1 Nr The curves of J. M 
Hodge and M. A. Orehoski 
temperatures Vickers hard res r -* : on z — - a “ nt A.1.M.E. 
} 3 t >i Uo ) 1 ~ . oa 

+ ; a oO 67 046, 62 are 
{042 0.43 O81 0.28 | 0.030 |) 0.045 os Vol. 167, 1946 Pp. Ves are 
it is more sensitive than 4047 | 0.47 | 0.68 | 0.32 | 0.055 | 0.045 9° widely used to predict the 
Rockwell to small hard 4053 | 0.56 | 0.86 | 0.32 | 0.030 | 0.035 


ness changes. At least two 4063 | 0.62 | 0.84 | 0.32 | 0.230 | 0.075 
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ness was measured because 


approximate percentage olf 





martensite from the as 








readings were made at each 
position and frequently 
further checks also The 


final results are based on 


quenched hardness of steel 
of a given carbon content 
However, these curves do 
not cover the range from 


a total of more than 4000 0 to 50% martensite, which 


hardness readings was of considerable impor- 
Tempering Time In 


tance in the present inves 
order to determine the ef 


, tigation Figure 3 shows 
fect of tempering time on : \ Kf! the 
the hardness, hardenability 
bars of 4063 were end 


variation in amounts 
of microconstituents along 
the end quenched bars of 
quenched from an austeni- ‘ 800° ia steels 4047 and 4063, as 
tizing temperature of 1470° Continued on p. 493 
I. in the same manner as 


described above Thermo ( . i : > . 

couples were welded to the ; f : P< l ; ; i = Comper gay of 
bars at the 144-in. position e . fctual and Calculated Temper- 
Bars were then placed in ) = ing Curves for 2-In. Rounds 
a recirculating air furnace 

and tempered at 900° F. for the following Table Il — Effect of Time in Tempering 4063 Steel 
periods: 15 min., 30 min., 1, 2, 5, and 





DISTANCI ; RocKWELL C Harpness Arrer TEM 
1 he lime was measured when the ie PERING AT 900° F. ror TH! 
thermocouple welded to the bar indicated penne INDICATED TIME 

a { V 
a temperature of 890° I Flats were 


END I : ‘ 

N 60 MIEN 1) MIN 00 MIIN 
reground on these bars at an angle of it 120 Mr 600 M 
60° to the original flats and Rockwell 13 12 41 


re vlings were taken Iyvpical results of 15 12 41 


these tests are shown in Table Il. Since - 3 12 41% 


1 hr. at temperature corresponds quite ; setae = 
closely to production practice, this time 
was selected for the remaining tests 
Results — Figure 1 shows the family 
of curves obtained after tempering the 
hardenability bars of 4063 steel. The six 
graphs on p. 492-B record the hardness 
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FOR DEPENDABLE LONG LIFE 


insist on 


Nickel Alloy Steel Gears 


There are two kinds of nickel alloy steel gears... 
those that are carburized, and those that are direct 


hardened. 


CARBURIZED GEARS 


The carburized gear is used in applications that 
require maximum wear resistance in the surface, as 
well as greatest surface compressive strength. With 
nickel alloy carburizing steels, this goal is consis- 
tently attained, together with development of ex- 
tremely tough cores that resist shock loads, fatigue 
and bending stresses. \loreover, a chief cause of 
noisy gears ... the distortion that accompanies heat 
treating ...is inherently resisted by nickel alloy 


carburizing steels. 


DIRECT HARDENED GEARS 


The direct hardened steel gear is used to carry 
heavy tooth loading in applications where resistance 
to wear and surface compressive stresses is not 
quite so vital a factor. Here again, the nickel-con- 
taining steels develop the required strength more 
consistently and in heavier sections than carbon 
steels, and are generally more resistant to shock, 
fatigue and multi-axial stresses. Distortion result- 
ing from heat treatment may be minimized by using 
nickel alloy steels and their machinability before 


final heat treatment is very good. 
Giving greater play to the skill of the engineer, 
nickel alloyed steels not only provide increased 


strength without sacrificing ductility, but they 


harden at lower temperatures which simplifies heat 


treatment and minimizes deformation and scaling. 


MEET VARIED REQUIREMENTS 


Nickel alloyed steels enable producers to meet vir- 
tually any reasonable requirements whether 
dictated by revised stress analysis due to design 
changes, or by changed fabricating methods that 
demand better machining qualities or improved 


response to heat treatment 


MANY TYPES AVAILABLE 


The many standard grades of nickel alloyed steels 
permit specifying the particular type which provides 
the best set of properties for any reasonable fabrica- 


tion and service demands. 


Unending competition for higher speeds and 
heavier loads, for quieter operating and longer ma- 
chine life, provide opportunities for gear producers 
to drive ahead with nickel alloyed steels. Use the 
coupon for your copy of “Modern Trends in Nickel 
Steel and Cast Iron Gear Materials.” This useful 
and informative booklet is yours for the asking 


Send tor it now 


The International Nickel Company, Inc 
Dept. V..P.. 67 Wall St.. New York 5, N.Y 


Please send me a co 


Modern Trends in Nickel Steel 


ind Cast Iron Gear Materials 
Vame Title 


Company 


THE INTERNATIONAL NICKEL COMPANY, ING. wew'vorws'ny 
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on the Hardness of Carbon-Molybdenum Steels 


600 | 


Notes 


0.47, 0.438 


Molvbdenut 


Ol 


Effect of Tempering Temperature 


By R. D. ¢ hapman and W. EF. Jominy, ¢ hrysler Corp. 
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WANT LOW-COST CARBURIZING 
WITHOUT A CYANIDE DISPOSAL PROBLEM ? 


—use Cyanamid’s AEROCASE Case Hardening Compounds 


Here's what experienced users say ... 


¢ =~ Lew cost carburizing for chain manufacturer 
Y 
“> 
“We've tried ‘em all, and for carburizing auto chains you just can’t beat 
Aerocase Case Hardening Compounds. They turn out more work per 
dollar of salt than any other compound. Hardly any drag-out losses 
and raw material costs are so low.” 


fA 
sy 

WS 
“We need only one furnace with Aerocase Case Hardening Compounds to 
treat many different types of parts. Whether we want a deep case or a light 
case — whether it’s neutral hardening or heating for austempering or mat 


tempering, Aerocase Compounds do the job best. Another big plus—by using 
this versatile salt we avoid having to keep inventories of many types of salts.” 


But that's not all... 
Don’t Overlook These Other important Advantages Of 
Aerocase Case Hardening Compounds: 


® They can be used in ceramic pots—as well as in steel pots. 
® You can quench from them directly into low temperature ni with 


tal 
trate baths for isothermal treatment. T re at me 
' Baths 
® An Aerocase Case Hardening bath operating at maximum effi- Salt Oo 


ciency has a cyanide content equivalent to less than 4 of 1% 
sodium cyanide. 





To meet all your needs —Cyanamid offers a complete 
line of quality-controlled salt bath products. AERO- fs df 
CARB® Carburizing Compounds and AEROCASE AMERICAN PORE COMPANY 


Case Hardening Compounds for liquid carburizing 
and heat treating of metal parts, for producing a hard, ( 
wear-resisting case. AEROHEAT® Heat Treating 30 ROCKEFELLER PLAZA, NEW YORK 20, WN. Y. 
Compounds for aS pace salt bath hardening, anneal- © Please send me technical data sheet on AEROCASE Case Hardening Com 
ing and tempering of carbon and alloy steels pounds 
Consult a Cyanamid Technical Service representa- CD Have a Technical Service representative call 
tive on any heat treating or carburizing problem in OE ce IOS EX, : a 
your plant 


Company 
Ad 
DISTRICT OFFICES: javeee 


Boston + Philodelphic + Baltimore + Charlotte + Cleveland CP mene 
Chicago + Kalomazoo + Detroit + St. Lovis + Los Angeles 
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Bausch & Lomb MILS Metallograph 


Here is another metallograph for bright field work, 
with permanent alignment; Balcoted objectives; 
stability of image; simplicity of operation. Plate 


is size 5 x 


BEL CM Metollurgical Micro- 
scope. Large stage, space 
for convenient manipu 
lation. Used extensively 
for examination oft 
opaque c bjects, pol- 
ished metal specimens 
and similar materials 


BEL Photomicrographic 
Equipment Model t. For 
new adaptability, speed, 
ease, and efficiency in 
visual microscopy, high 
and low power photo 
micrography, as well as 
photocopying. 


The BAUSCH & LOMB ILS Metallograph .. . 


provides the complete equipment you need for making daily 
routine metallurgical examinations (visually or photograph- 
ically) with bright field illumination . . . quickly, accurately, 


and easily. 


Balcoted objectives, and coated, clear glass reflector help 
provide superior image quality and increased illumination 
Illuminator, inverted microscope, and camera are mounted 

. permanently aligned ... ona heavy metal base equipped 
with built-in shock absorbers. This sturdy construction 
maintains stability of image during long observation and 
exposure. Plate size is 8” x 10”. The instrument is in the 


medium price range. 


Design and construction of the Bausch & Lomb ILS 
Metallograph . . . in common with all B&L metallographic 
equipment . . . have been dictated by practical daily metal- 
lurgical requirements. They are the product of years of 
research and development in close collaboration with leading 
American metallurgists. That's why you get defter results 


faster with Bausch & Lomb metallographic equipment. 


Mule for complete information to: Bausch & 


Lomb Optical Company, 638-P St. Paul St., Rochester 2, N.Y 


Bausch & Lomb atillogeaphic Equipment 
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estimated micros¢ opically * This provides a direct cor 
relation between structure and hardness for two of the 
steels whose temperability is reported in this article 
Micrographs showing 10 and 50 martensite for the 
1047 and 4063 steels are shown in Fig. 4 to 7 

When the microstructural variations shown in Fig. 3 
ure considered in conjunction with the tempering curves 
for these steels, it will be evident that martensite, bainite . ‘ 
and pearlite soften at different rates, with pearlite giving 1047, Rockwell C-54, 907% Martensite, 800 > 
the least change in hardness at a given tempering tem 
perature. Although martensite shows the greatest drop 


Rockwe 


10147. Rockwell C-16, 50°, Martensite, 800 > 


‘ 


Percentage 


‘ ’ ; Ny \ 
a an 


< 6 O q 8 Iz F e 
From Quenched End, Sixteenths of In ' “~~, 
ot 


hig. 3 Hardness and Microstructure Along the kind 


0% — 
Quenched Hardenability Bars of Steels 4047 and 4063* _* a Ty 


hig. 6 1063, Rockwell C-60, 90%, Martensite, 80» 
in hardness at a given temperature, it retains the highest 
hardness for any treatment. Even at a tempering tem 


perature as high as 1275° F. the tempered martensite is : ¥ 


ae ' 4 — b 
a little harder than tempered pearlite. This difference ~ Vi ” is 
is, Ol course, far greater at a temperature of 1000" ] mm. “ 9 
, VG 
4 


where, for instance, 4063 shows a hardness of Rockwell 


4 


C-38'. for tempered martensite, compared with C-24! | 
for tempered pearlite Figure 8&8 shows the effect of 


j “! 

carbon content in these steels (a, 4i 
wii these specimens it is difficult’ t differentiate -_ he : 
fir... « 


between bainite and peartlite Using both the electro: " 
: 4 

microscope (15,000 «) and optical microscope, we obtained ‘ , ’ 
the following results from one particular area, 2 in. fron i . 
« ar 

the quenched end of steel 4063: 40 upper bainite, 25 ; cor” \ “a 
ferrite, 20 fine pearlite, 10 questionable (either pearlite ¥ ie fx 


or bainite The hardness of this structure was Rockwell — 


C-31 y 1063, Rockwell C-52, 50% Martensite, 800 x 


ai 
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Application of the Data 


The tentative H-band specifications published 
by the A.LS.L-S.A.E. joint committee give the 
minimum and maximum hardnesses which may be 
expected at any location on the end quenched bar 
for the steel under consideration 
method of Boegehold 


22, 1944, p. 472), the locations in sections of oil 


By applying the 
S.A.E. Transactions, Vol 


quenched round bars corresponding to certain posi 


tions on the end quenched hardenability bar can 
be determined. Then, from these two relationships 
values of as-quenched hardness can be ascertained 
for various locations in round bars of several 
diameters. Finally, by using the data in this paper 
the decrease in hardness due to tempering at any 
temperature can be found. By this procedure Tabk 
Ill, on the preceding page, was constructed 

This table shows the hardness distribution to 
be expected when cylindrical bars of 4047, 4053 and 
1063 steels in sections of 42, 1 and 1'2-in. diameter 
are tempered at the temperatures listed. As soon 
as H-bands are available for the other steels studied 
in this paper, similar tables may be developed 
for them 

From Table IIIf it may be seen, for example, 
that a l-in. diameter bar of 4047 steel quenched in 
still oil and tempered at 600° F. can have a maxi- 
mum surface hardness of Rockwell C-50 and a min 
imum core hardness of Rockwell C-31. Of course, 
if the steel is on the minimum side of the harden 
ability specification the surface hardness obtain 
able would be Rockwell C-48, which gives a spread 
of 17 points from the surface to the center of the 
bar Similarly, if this steel were tempered at 
1000° F., the surface hardness would be Rockwell 
C-33 and the center hardness Rockwell C-24, or 9 
points trom surtace to center 

Another point of interest is that at the surface 
there is very little difference in hardness between 
steels with a maximum range in hardenability, but 
at the center, variations are large. Consider a 1-in 
diameter part made from 4047 steel, oil quenched 
and tempered at 800° 1 From Table Ill it is 
evident that the center hardness may vary from 
Rockwell C-29 to 38, corresponding to a tensile 
strength of 138,000 to 176,000 psi. The lower value 
may be too low if the part is to withstand tensile 
stresses at the center in service. If the steel is 
stressed in bending or torsion, the effect of the soft 
core is minimized, but even for this type of stress 
ing it is usually desirable to have a hardness cor- 
responding to 90 martensite at the *%,-radius 
position 

It may be seen from the table for 1%2-in 
diameter 4063 steel tempered at 800° F., that a 
variation in hardness from Rockwell C-34% to 46 
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exists at the 4,-radius position, which gives a 
spread in tensile strength from 161,000 to 219,000 
psi. The differences in hardness or tensile strength 
do not give the true picture; the actual result will 
be even more unsatisfactory because the structure 
having the hardness Rockwell C-3442 will not con 
sist of tempered martensite and will consequently 
have a lower fatigue limit than might be inferred 
from hardness number or corresponding tensile 
strength. The structure where the hardness is C-46 


will be tempered martensite, which will give a 


hig. 8 
pe red Hardness of Carbon-Molvbdenum Steels 


Effect of Carbon Content on Tem- 


higher fatigue limit than a mixture of martensite 
and bainite of the same hardness. The same is true 
of impact. Consequently, if the parts are subjected 
to fatigue or impact the spread of properties indi 
cated may be more than should be permitted. In 
the event of parts being subjected to fatigue or 
impact conditions, a smaller variation in the hard 
enability band specification would be desired it 
the section size of the part is as great as 142 in 
lable III shows the best hardness control that 
can be obtained with ideal heat treating conditions 
provided the steel is purchased to the H-band 
specifications If the temperature varies in the 
tempering turnace as it must from practical 
considerations — this hardness spread is bound to 
be greater. For example, at 1100° F., if we have a 
deviation of *=20°F. from the exact temperature 
of the work to the correct thermocouple tempera 
ture, an additional 2 points Rockwell C must be 
added to the spread shown in the table It will be 
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obser ved that 


hardenability 


the 


variations 


differences in due to 
the 


duc 


hardness 
the 


greater 


among steels of 
same specification are far 
to a 40°F 
In facet, 


as that 


than those 


difference in tempering temperature 


this hardness difference may be as great 


resulting from S00" F. in the 


a change of 


tempering temperature 


Conclusions 


l Phe reduction in hardness from any 


as-quenched hardness due to tempering has been 
determined for 


six 4000 series steels 


The temper 
ing temperatures studied have been from 340 t 
1275" I data the prediction of 
tempered hardness from any as-quenched hardness 

2. At 


These enable 


a given tempering temperature martens 


ite softens more than bainite, and bainite more 


than peartite 
3 \t the 
difference in 


the 


higher tempering temperatures 


hardness between martensite 


pearlite becomes Howevel! 


7 to 12 points Roc hk 


increasingly smaller 
there is 


well ¢ 


a difference of 
1275° I 
1. Low-carbon steel with the same as-quenched 
steel 


at temperatures around 


from 
. even at 


hardness as 
the 
SOU" FF. or 


high-carbon will soften more 


than high-carbon steel 
above At 400° I 


between low 


there is no difference 
and high-carbon steels in this regard 

+. The divergence of tempered hardness due to 
variations in hardenability permitted by the H-band 
specifications is far greater than that produced by 
the differences in tempering temperature that might 


be expected with good heat treating practice 6 





Plug Dezincification in Cartridge Brass 


By A. L. Simmons 


' 


are trou 


peng CRACKING and dezincification 
l that 
button 


used ina 


sles have plagued brass articles since a 


tube 
Naturally 
to be studied 


was being transformed 


brass was 
first hot 


troubles were also the 


first 


wate 


made or a brass was 


these 


when the 


system 
first 
metalworking art into met 
Yet 
example, there 
the Australian 
Ammunition Factory during the wat 
vears of plug-type de 


“measles’ 


allurgic al 
thre 


Was an 


tee hnology 
still 


not to say science 


diseases are with us. For 


extensive occurrence al 


Government's 
zineilication in cartridge brass 
kt lect 


presumably 


type ol 


Was known 


locally us 
due to the occurrence of a 
number of 
the 


noun can be 


reddish irregularly 
Che 


singular 


spots 
the 
used in 
coppel 
than in. in 
hole or 
but 


spongy deposits ol copper, or an 


distributed 
ove 


this 


consisted ot a 


surface of brass 


the 


slain, generally 


“measle”™ (il 
number 


circular and 


not more diameter, surrounding a 


The hol 


Occasion 


small central erater Was some 


times empty on 


contained loose 


inclusion of non 


metallic character, or a metallic 


a parti le of lead or steel The 


nelusion 


‘ copy I 


such as 


Stain some 


Vetal Progre 


SS 


limes faded away to the ed inclusions 


ge, but where 
were present the stain was normally surrounded by 
a dark brown area and the copper color was more 
intense. The photograph shows a typical example 
enlarged approximately eight diameters 

Most of the 


tridge « 


trouble was experienced with car 


measles 
the making these 
Measurements of the depths of craters on 
I> cartridge ¢ 


vel 


asses 


were also found, to a 


minor extent, in disks used for 


cuses 
uses representing the worst of 


0.001 to 0.0065 in 


200 
showed a range of 


I he 


ibout 20 ol 


with a 


O.0065 in 


mean 
of 0.0027 in maximum 
the 

Very little trouble of this type had been experi 
enced when annealing scale had been 
val after the 


with spray pickling machines 


repre 


sented 


wall thickness 


ré moved by 


pickling only vals 


kor 
sulphuric acid solution of 1.5 to 2.5 
100 to 140° F., while for spray pickling 
the concentration was 0.8 to 15 
85 to 100°] 

After 


oratory 


were re plac ed 


vat pickling a 


concentration 
was used at 


and the tempera 
ture 


i considerable amount of plant and lab 


experimental work it was concluded that 


the measles were cases of plug dezincification, and 


their formation was governed by 


l rhe presence of small holes « of metallic 
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r nonmetallic inclusions as a necessary nucleus 
2. Steel inclusions, which had to be larger than 
about 0.01 in. to cause trouble. 
3. Lead inclusions, which appeared to be rela 
tively harmless. 
4. Agitation or aeration of the solution would 
accelerate corrosion, once the latter had started 
rhe mechanisms of measles formation were 
considered to be as follows 
In the case of holes (and probably also porous 
nonmetallic inclusions, or those in which a pocket 


was left between the brass and the inclusion), cor 


I ypical Dezincified Spot in Cartridge Brass, 
fhout Light Times Natural Size. An epi- 
demic of such spots (“measles”) infested car- 
tridge cases after pickling equipment was mod 


ernized spray equipment substituted for vats 


rosion Was mostly due to a concentration cell being 
set up between the solution in the hole and that at 
Within the hole the metal 
ion concentration would tend to become greatet 


the surface of the brass 


and the dissolved oxygen concentration less than 
in the solution at the surrounding surface of the 
brass, because the latter had more chance of replen 
ishment. Hence a potential difference would be set 
up between the metal in the hole (anodic) and that 
around the hole (eathodic), and the hole would 
enlarge or deepen by metal going into solution if 
the potential difference were great enough The 
dissolved metal (copper) would tend to deposit 
around the hole. The resistance of the electrical 
circuit would increase with distance from the hole, 
and a point would be reached at which the product 
of current times the resistance potential drop 
brought the effective potential difference below the 
value necessary for copper deposition; hence the 
fading out of the copper deposit after a certain 
distance from the hole 
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Ordinary galvanic corrosion would take place 
where the inclusions were metallic, the more posi 
tive metal dissolving and the less positive metal 
plating-out around it This would readily occur 
with a steel inclusion, and it was found experimen 
tally that the process was under anodic control 
that is, the rate of reaction was controlled by the 
area of anode, and when the latter decreased below 
1 certain small area, polarization was sufficiently 
great to stop corrosion Once galvanic corrosion 
had started, the interface of the two metals would 
be most severely corroded and a pocket formed, 
and it is probable that a concentration cell would 
also be set up at this stage of the phenomenon 
thus accelerating the corrosive action and further 
enlarging the hole 

It must be realized also that solution of steel 
inclusions and deposition of copper in their place 
could occur by simple chemical replacement. This 
may account for the deposits of spongy copper 
found in some of the holes 

Occasional inclusions of lead were found where 
there was no indication that corrosion had been 
influenced thereby. Experimental work showed that 
the potential difference between lead and cartridgs 
brass was much less than between steel and brass 
in the pickling solutions used; this, in conjunction 
with the fact that lead sulphate is relatively insol 
uble, would explain the reason for lead inclusions 
being comparatively harmless 

As regards the influence of process (vat pick 
ling versus spray pickling), tt would be expected 
that the effect of agitation would be to cause more 
rapid corrosion, as the surface polarization prod 
ucts would be washed away and fresh surfaces 
exposed. Without agitation the corrosion cell would 
become polarized after a short time and corrosion 
would stop. Furthermore, aeration, as encountered 
in spray pickling machines, would tend to make 
the metal around a hole more cathodic, due to 
fresh supplies of dissolved oxygen, without much 
Hence the 
potential difference would be increased and the 


affecting the solution in the hole 


severity of corrosion accentuated 

This example of dezincification bears out Mars 
G. Fontana’s statements in his excellent article 
“Dezincilication and Erosion-Corrosion” in Metal 
Progress for May 1948 the plug type 
seems to favor the low brasses ‘lower zine con 
tent More aggressive corrosion conditions for 
example, higher temperatures ilso favor the plug 
type of attack, which is related to pitting in that 
localized attack is involved favorable con 
litions for this type of attack involve a good elec 
trolyte such as sea water, slightly acid conditions 
w the presence of appreciable amounts of oxygen 
in the liquid handled.” 6 
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Modern Heat Treating 
1i—Traditional Operations 


By William Adam, Jr. 


and pone Rosseau 


Prominent among the advantages of salt baths for the 
heat treatment of steel that are responsible for their 


widespread use in such traditional operations as 











heating for quenching is the rapid heating cycle and 
the ability to operate at maximum permissible tem- 
perature which minimizes time at heat. Together 
with low proportional mass of baskets or fixtures, 


these factors mean that a small unit, inexpensive as 





to first cost and floor space, can handle unusually 
large quantities of work. Surface reactions, whether 


carburizing or neutral, can be kept under ready control. 








|* Vetal Progress last month a brief introduction to the subject 
ol 


“Modern Heat Treating” reviewed the available salt bath 


equipment. The principal applications likely to be met in industry 


will now be examined, first concentrating on what might be called 


the traditional operations of annealing, quenching and case hard 
ening. Ina subsequent article the up-to-date isothermal and cycli 
treatments will be considered 


Annealing by means of a salt bath furnace, as differentiated 


limited application For example 
Where a full anneal is required to refine the 
slow cool from above the 





from evelic annealing, is. of 


grain of the steel, a 
upper critical temperature is required 
It is not economical to do this in a salt bath because of the high 
heat capacity of the bath Practically all of 


in use are, therefore, for “process anneals” 


such installations 


an operation generally 








hig. 3 l nretouched Vacrograph of Cross-Sectioned Car 


hurized Crankshaft Note uniformity of the 0.010-in 


case 
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carried out below the critical point of steel (in the 
range of 1250 to 1350° F 


ing stresses 


for relieving cold work- 
The time at heat is short less than 
one hour and the work can then be cooled rapidly 
in air or water without hardening. The surface 
of the work is clean and bright. Large production 
can be secured with a very moderate investment at 
it competitive cost per ton. For instance, the first 
cost and floor space are generally from one half to 
one third that required for bell-type furnaces 
Annealing low, medium and high-carbon steel wire 
or rod in coils is one of the recognized applications 

Stainless steel products and nickel-chromium 
illoys have also been very successfully annealed 
The temperature is from 1550 to 2100° F., the time 
evele approximately 30 min. and the work is 
quenched directly in water \ certain amount of 
tarnish is produced on the surface but it can be 
removed by a light acid dip There again very 
large production per dollar of investment and 
square foot of floor space is obtained with low 


operating costs 


Neutral Hardening 


Neutral hardening is a term meaning the hard 
ening of steel without affecting its surface that 
is, without oxidizing or sealing it, and without 
addition or subtraction of carbon See Fig. 5,* 
p. 900 The salt must be “neutral” to the steel 


*Figure numbers are continuous with those in the 
preceding artick 


big. 4 


Spline Shafts in a Neutral Salt 


Hardening Automotive 


Bath Equipped With a Sereu 
Convever Mechanism Hangers 
leaning against side of furnace 
casing) are hung from arm at left 
edge of hood and loaded with 
shafts Load is swung 90° to fit 
narrow slot into molten bath along 
front of furnace. UW hen the load is 
immersed, the hanger is against 
screw and gradually moves to 
right. Heated load is then raised 
behind chain heat reflector) and 
the operator que nehes the shafts 


erie hy ene 


in that sense and serve only as a heating medium 
Sunple 
rectifying? means are sometimes, but not always, 


It is generally a mixture of chlorides 


used The work is heated in one quarter the time 
required in a radiantly heated type furnace; thus 
high production rates are secured from compact 
equipment 

Large furnaces are common. They are almost 
invariably equipped with a ceramic pot; inter 
locking joints are used to key all of the tiles 
together and thus maintain size and tightness 
Neutral hardening furnaces are always equipped 
with carefully constructed covers since heat losses 
from a clear bath are of a high order There are 
practically no engineering limitations to the sizes 
which can be built; only the economics of the 
operation controls the dimensions 

In the heat treater’s bag of tricks neutral 
hardening corresponds to controlled atmosphere 
heating, and is used for an infinite variety of 
applications involving carbon steel, alloy steel, dis 
steel, stainless steel, cast irons and steels The 
elimination of atmosphere generators, the high 
capacity of the equipment, and the inherent control 
of distortion are responsible for the hundreds of 
installations now in. service one of which is 


shown in Fig. 4, below 


Rectification” is a word which generally means 
removing undesirable dissolved oxygen or oxides fron 
the bath, either by precipitating them as a sludge (for 
example, insoluble silicates) or by reducing the oxides 


(for example, by stirring with a graphite rod) 
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High Speed Steel Tools 
The hardening of high speed 
steel tools is the most exacting 
operation in industry today 
We are asked to heat the steel 
right up to point of incipient 
fusion 2200 to 2400° F., de 
pending on the analysis), and 
retain a bright, clean surface 
on sharp edges without any 
surface imperfections. The 
value of a single day's pro 
duction of highly machined 
tools may equal the total 
investment represented by a 
battery of furnaces. Logically 
therefore, superior quality in 
the finished product is. the 
major requirement; operating 
cost is secondary. It is highly 
significant that the majority 
of quality tool manufacturers 
are now using salt bath fur 
naces Any of these toolsteels, 

Whether the tungsten, the molybdenum or the 
cobalt type, can be hardened with equal ease and 
safety, merely by a change in the temperature set 
ting of the furnace. Figure 6 shows results possible 
from a tungsten type of high speed Internal 
stresses in the finished piece are negligible because 


of the common use of another salt bath for a 


quench; as a result, cracked tools are a rarity 


The usual equipment consists of a battery of 
four furnaces (sometimes as many as six) for the 
following necessary operations 

1 Preheat to 1550 to 1650°1 
furnaces) 

, High heat (2200 to 2400° FL) 

t. Salt quench (1100 to 1200° I 

Cool to room temperature 

» One or two draws (1050 to 1100" J 

6. Wash and rinse 

Occasionally the tools may be surtace hard 
ened by heating in a evanide salt at about 1000° | 
This operation requires an additional furnace unit 

Pots for the preheat and high-heat furnace ar: 
xenerally ceramic, and steel for the quench and 
draw furnace, Exhaust hoods are usually required 
over the furnaces and the washing and rinsing 
tanks Accurate control of the high-heat furnac: 
is very tnportant since the operating temperature 
is very close to the melting point of the steel 
Radiation-type pyrometer controllers with auto 
matic input control are the standard for this 
operation 

Carburizing Liquid carburizing, in principk 
is the same as pack carburizing or gas carburizing 


since carbon ts added to the surtace | the required 


Fig. 5 (Left Photomicro- 
graph at 100 Diameters Show- 
ing Absence of Scale or Decar 
burization in Cross-Sectioned 
S.4.E. 1085 Steel Heated 
at 1500° F. in a Neutral 
Salt Bath and Quenched in 
Oil. Etched in 2°, nital 


hig. 6 (Belou Photomicro 
graph at 500 Diameters Show- 
ing Absence of Decarburiza- 
tion in a Section of 18-4-1 High 
Speed Steel Heated 
at 2350° F. and Quenched 
in Another Salt Bath at 
1175° I Etched in 4%, nital 


Cutter 


depth NaGN is the 


active ingredient of the bath, and a certain amount 


However, sodium cyanide 


of nitrogen (also a hardening element) inevitably 


enters the steel along with the carbon. Case depths 
equal to those secured by either pack or gas cat 
burizing can easily be obtained. Somewhat higher 
temperatures can be employed; 1750° F. is com 
monly used and some installations operate at 1800 
The time-temperature curves shown in Fig. 7 
easily explain the preference for the higher temper 
iture. Notice that the time required is short; for 


example, a case depth of 0.040 in. is produced in 
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2 hr. with a bath operating at 1750° F. In depth, since it is easy to immerse various charges in the 
fact, the salt bath is the fastest carburizet bath for the proper time. There is no cover on the 
in use today because the permissible operat furnace to interfere. Likewise, there is no impairment 
ing temperature is high, because the time of efficiency. The only requirement is to keep track of 
required to bring the work to temperature individual charges and to control the time in the bath 
is so short as to be negligible, and because Work can be efficiently quenched directly from 
the proportion of weight of work to fixture the bath since the furnace can be emptied piecemeal 
is so large Distortion is of a very low order. This combination of 
A carburizing bath always operates advantages provides a very practical unit and accounts for 
with a heavy carbonaceous scum on_ its the constantly increasing popularity of liquid carburizing 
surtace an efficient heat insulator The 
pot is made of welded steel plate and large Cyaniding in Salt Baths 
furnaces are now in operation, some of 
which are fully mechanized Cyaniding is a process for imparting a shallow, fil 
hard case on the surface of steel in a relatively short 
time. It is conducted in a bath containing from 15 to 30 
hig. 7 (Belou lime-Temperature-Penetra of sodium cyanide The time-temperature penetration 
tion Curves for 5.A.E. 1020 in a“ Deep Case” curve, Fig. 8, flattens definitely after 60 min. so that 0.010 
Carburizing Bath Containing 10% NaCN in. is about the maximum case which can be expected 
The effect is due to a combination of nitriding and 
a carburizing which accounts for its extreme hardness 
18 A Cyaniding furnaces are usually equipped with plain 
ate a P ae welded steel pots which have surprisingly long life. This 
y, Ft / is attributed to the fact that the steel plate is protected 
750° F a ar. wr by the scale which forms on the outside surfaces, whil 
fi oe i the inner surfaces are protected from oxidation by the 
CO gas generated in the cyanide bath. Good fume exhaust 
hoods are mandatory, as the sodium carbonate fumes are 
uncomfortable to the operating personnel. Cyanide is 
poisonous. All who come in contact with it should be well 
informed of the dangers; warnings should be conspicu 
ously posted and first-aid equipment on hand 
Batch-type furnaces are most generally used, because 
they can handle relatively large production in a compara 
tively small furnace. However, many large, mechanized 
units are used in the mass 
production industries 
In general, cyaniding 
One of the most im is used to secure a shallow 
portant characteristics of ) of } — and cheap wear resisting 
liquid carburizing lies in A og surface of high quality 
the uniform case it pro aa oe . P Such articles as screws, 
duces, regardless of how ’ grease fittings, business 
densely the work is loaded : : - machine parts, roller chain 


or how intricate the sur : j components, dental burrs, 


face. (See Fig. 3, p. 498 a . - add sewing machine parts, 
Basket loading is common { Pa shafts, bolts, and hundreds 


In any event, the work ‘ of other items are ey 
can be as densely loaded anided. It is also used for 
is mechanical reasons nel the hardening of heavy 
permit rhis results in a duty, quality gears in the 
very efficient and adapt : automotive field, where the 
ible set-up it is a cast high surface hardness is 
simple matter to handle ’ ' of great benefit. Cyanide 
simultaneously work in kig. 8 (Above lime- Temperature baths are also in general 
batches, each requiring Penetration Curves for SAE. 1020 in use for reheating carburized 
its characteristic case a Salt Bath Containing 30% Na€CN work ° 
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Movements Among 


Metallurgists 


Bruce S. Old 


Bruce 5S. Old @ ha 
} dut with the U 
Energy Commi ‘ where fe 
years he has been chief of the metal 
lurgy and materia branch of 
research divisior 
heen elected member 
director of Arthur 
Cambridge, Ma 
firm of consulting chemists and engi 
neer He will continue to serve the ‘ stional a Service 
‘ ‘ vaasic U.S. patents have 
as consultant on problen ied to William J. Kroeger & 
ry metal and refractori and Walton Musser of Frankford 
the 7 


Atomic Energy Commission from time 


Charles M. Kay @ 


appointes 


Edgar R. Hack @ receir 
ity of I 


om the Univer 


Pr. C. L. Van Bueren @ has recently 
‘ rp., a inces the oined the staff of . R 
pt of William B. MeFerrin 
®@ as exes re 
Robert M q Vice 


Robert ©. Spinks @ al 
engineer f { | kK. R. Knoblauch @ has be« ame Keith S. Jame “© 
Americat tT ‘ S ‘ nage! ‘ al f val , luct eater \ \ 


Oh 


John KR. Quinzio &, f 


ance engines Ca 


Dara M. Davar 


" Steel ¢ ] 
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2 MORE EXAMPLES 


how manufacturers improved their products .. . 
cut production costs with the aid of 


REVERE PRODUCTS and SERVICE 


UPPER LEFT shows bross shell of the Rev-O-Lite as it comes 
from the bulging die. Without any extra finishing, which would 
hove been necessary had shell been made of strip and brazed, 
shell is chrome pleted as shown at lower left. At right is the 
completed assembly of the Rev-O-Lite ready fer action on 
the roofs of all kinds of emergency vehicles such as police 
petrol cers, embulonces, fire trucks, etc. Chrome finish base 
is of cast zinc alloy. 


1. In the development of their Rev-O-Lite, a revolving 
warning light for emergency vehicles, the Balford 
Corporation, Jacksonville, Florida, found themselves 
faced with a production problem regarding the cylin- 
drical shell which contains the lights. The question was; 
what would be the most efficient and economical way 
to produce this shell that measures 6” in length and 
is 4',” in diameter at the ends? Should it be formed 
from a metal strip and brazed? Could tube be used and 
bulged in a die’? Or, should some other method be 
employed 

Revere, working with the design engineers of the 
Balford Corporation, exchanged ideas, weighed the 
pros and cons of various methods; experimented. They 
found that by using 70/30 Revere Brass Tube in a 
light anneal temper, it would take the bulging in the 
die satisfactorily and at the same time show up well as 
far as grain size control was concerned. By this method, 
complicated and costly forming operations and braz 
ing could be eliminated; production speeded and the 
shell formed without any unsightly seam. Also, no 
extra hand finishing would be necessary before plating. 


2. How can you make a letter box plate out of wrought 
brass and at the same time have it look like cast brass? 
This problem of the H. B. Ives Company, New Haven, 
Conn., came up while the Ives engineers were design- 
ing a new type plate emploving a new method of inter- 
locking the flap and the frame of the box to insure its 
being weather-tight 

Casting was ruled out as too costly and impractical 
to construct. If brass strip was used it had to be heavy 





THE LETTER BOX PLATE thet is not only ene of the first te be 
mode from wrought brass but, the Ives Company tells us, hes 
been generally accepted by the trade os the equal of similar 
items in cast brass. Another example of whet can be eccom- 
plished when uf and supplier work togeth 





line drawing directly above shows detail of construction 
with tves exclusive, Weother-Tite interlocking feature. 


enough to simulate cast hardware, yet sufficiently flex- 
ible to complete a LU bend on a length without 
fracture or distortion. Also, because the finished plate 
would in most cases call for a natural brass finish, the 
stock had to be the right color 

After several consultations with Revere Technical 
Advisory Service and experiments in their own shop, 
it was suggested that Revere sheet brass of .062' 
thickness and of a certain temper be used. That was it! 
The combination of proper » eran and heavy gauge 
metal resulted in a neat - rugged appearance. The 
wrought construction made it possible to produce a 
Weather-Tite plate with exclusive interlocking feature 
without costly machining operations. In addition, 
finishing costs were reduced to a minimum 

Pe rhaps one of the many types of Revere Brass or 
one of the other Revere Metals or Alloys can help you 
improve your product—cut your production costs. 
Why not tell Revere's 
about your metal problems? Call the Revere Sales 
Office nearest you today 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore. Md.; Chicago, Ul; Detroit, Mich.; L« 
and Rivervude, Calil.: New Bedford, Ma Rome, 
Sales Offices in Principal Citte 


Technical Advisory Service 


Ingeles 
y 


Distributors | veryu here 
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P | V. H. Lawrence @, formerly vice- Following graduation from Case 
ersonais president in charge of plant develop- Institute of Technology in January 
ment and employee and public rela- 1950, John Varga, Jr., @ has bee: 
tions of the Jones & Laughlin Steel employed as an engineering traine« 
Corp., Pittsburgh, was transferred to at Lake City Malleable Co., Cleveland 
the newly created position of vice 

president in charge of planning and Edwin R. Szumachowski ©, a 
eontrol recent graduate of the Missouri 
by the American Institute of Mining School of Mines and Metallurgy, has 
and Metallurgical Engineers The John D. Shaw @, Walter V. Knopp become affiliated with Battelle Mem« 
award was granted “for distinguished © and Catherine L. Clark, formerly rial Institute, Columbus, Ohio 
achievement in science and contribu of Stevens Institute of Technology, 

tion to society by broadening the field have established S-K-( Research Clyde B. Netherton @ is now pro 
of knowledge in all phases of the Associates to do experimental re luction control officer for the Kadena 
aluminum industry and for his nota search and development work as well Air Base maintenance shops or 


Francis C. Frary @, director of 
research for the Aluminum Co. of 
America, has been awarded the James 
Douglas Metallurgical Medal for 1950 


ble success in directing a vast re as consulting in the field of powder Okinawa. He is also supervisor of 
search project in this industry” metallurgy the aircraft and aircraft engine cor 
ditioning school 





A February 1950 graduate of the 


Only MARVEL blutilds all four” piu aittes test is teen 


Brass Co., Torrington, Conn., in the 
, sales training program 

While it is tue there are several builders of hack ” HACK SAWING MACHINES 
sawing machines and many builders of bend sawing Karl F. Schauwecker 8, who ha 
machines, only MARVEL builds BOTH heck saws ; been general trade service metallu: 
oo Se ae me Se & Os ee BAND SAWING MACHINES gist for Carnegie-Illinois Steel Corp 
manulectures 35 models of 10 basic types of metal : 
sewing machines which include the world’s fastest the Milwaukee district for severa 
autometic production saw, the world's lergest giant ¥ BAND SAW BLADES years, has been transferred to the 
hydraulic hack sews, the world’s most versatile band Chicago area 

sew end the most widely used smal! shop sews 


With intimate and broed field experience in all types : HACK SAW BLADES Richard G. Nelson & mas joined 


of metal cutting-of equipment and 35 different sews the U.S. Bureau of Mines, Albany 
available, it is obvious that MARVEL Field Engi Ore as metallurgist assisting r 
neers occupy « unique end exclusive position in th 
the industry. They are eminently qualified to make 
expert and unbiesed d. covering the 
type, size end model of metal sawing equipment John C. Bronson 8 i 
best suited to individual requirements — the most 
efficient, most accurate, fastest, broadest in scope 
end the most economical department of the Colorado Fuel & 
Iron Cor p., Pueblo, Colo 


1e «development and _ researc f 


zirconium 





sa mechanica 


engineer W the design engineering 


MARVEL is also the only manufacturer of both 
metal sewing mechines and metal sawing bledes 
Because the efficiencies of both the machine and from Rensselaer Polytechnic Institut 
the bledes are interdependent, each upon the : . . — cage 
capability of the other, expert knowledge covering in January 1950, is now employed 
both sews and sew blades is essential to the proper 
appraisal of any specific sawing situation. Cor 
rect belence of cutting speed and blede life 
feed pressure and blade tension are all potent Jack I. Medoff @, formerly assist 
fectors in over-all performance. Here egein it is . “ 

the MARVEL Field Engineer who 1s qualified to ant technical secretary and assistant 
provide the comprehensive answer to your question editor of the “Welding Handbook” 
His job 1s to help you sew metal most efficiently — 
his services are available upon request — gratis 


Wm. A. Bauman @, who graduated 


the magnesium laboratory of the Dow 
Chemical Co., Midland, Mich 


American Welding Society, has joined 


the McGraw-Hill Publishing Co. a 
WRITE FOR CATALOG 49 


eastern editor of the Welding Eng 


ARMSTRONG-BLUM MFG. CO. ee ee 


New York City 
5700 Bloomingdsle Ave, Chicago 39, US.A 


R. B. Dimmick © has retired a 
\ M works metallurgist, Butler, Pa., 
division, Armco Steel Corp., and ha 
been appointed technical consultant 


of Armco International Corp 


Ronald H. Fillnow ©, who 
ived hi M.S degree from 
University of Wisconsi 
1950, has oined the 
Electric Corp t 


livision as a researc! 


Vernon H. Gallichotte © 


mployed as a mechanical 





the forge department 
MARVEL High Speed idge Ge 4 MARVEL Meta Cutting j ‘ } } ~ 
MACK SAW BLADE - GAND SAW BLADE Steel an Forge C 


al 
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Another 
DPi 
High Vacuum 
“Packaged” Unit 
that cuts 


pumping costs 


PECIFICALLY designed to handle 
large volumes of gas, this unit 
provides: 
@ High pumping speed in the pressure 
range from 50 to 500 microns. 


@ High allowable forepressure ranging 
from one to three millimeters Hg. 


@ High gas-handling capacity at low 
cost (see figures at right). 


@Construction designed to handle 
water vapor and corrosive materials. 


Full information on request. 


a} 7) 


HIGH VACUUM RESEARCH 





AND ENGINEERING 











VACUUM EQUIPMENT DEPARTMENT 


DISTILLATION PRODUCTS cocacstrées 


753 RIDGE ROAD WEST, ROCHESTER 3, N. Y. 
Division of Eastman Kodak Company 
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Furnace Atmosphere 


You'll Always 
Know with a 


GORDON 


Furnace Atmosphere 
Indicator 


Do you depend upon badly scaled or de- 
carburized work to tell you that some- 
thing has happened to your furnace at- 
mosphere? And then spoil more work get- 
ting the atmosphere back to where it 
belongs? 

A Gordon Furnace Atmosphere Indica- 
tor will watch that for you. It makes a con- 
tinuous, thorough check of the furnace at- 
mosphere, and os soon as it changes, the 
change is detected and indicated so that 
quick necessory adjustment can be made 
lt works on gos or oil-fired furnaces and 
in protective atmospheres on electric fur- 
naces 

The Gordon Furnace Atmosphere Indi- 
catos works on the principle of the rela- 
tive thermal conductivity of gases. It is so 
simple and easy to use that top results con 
be obtained with shop or non-technical 
personnel 

Where ao continuous record of atmos- 
phere readings is required, the indicator 
can be co-ordinated with ao recorder. 

You con't afford to be without this in- 
strument any longer. 


Price, complete with U-tube 
and Sample Filter, 110 V, 60 C, $335°° 


Write for descriptive bulletin 
for full information 


= 


CLAUD S. GORDON CO. 


Specialists for 7 years m the Heat- lreatme 


and lemperature Control Prield 
Dept. 15 «© 3000 South Wallace St., Chicago 16, Il! 
Dept. 15 © 2035 Hamilton Ave., Cleveland 14, Ohio 
Wu Hi 





Personals 


Russell H. Boettger © 
promoted to the positior 
metallurgist at Columbia 
Co., Chicago Heights, Ill 
James E. Murphy @, who received 
hi B.S. from the University 
Pittsburgh in February 1950, ha 
accepted a position as metallurgist 
with Carnegie-Illinois Steel’ 


Johnstown, Pa., works 


Everett Wick @ is now employed 
as a sales engineer with Metals Pro 
tection Co. of Pent 
Pittsburgh 


yivania 


Lloyd E. Webb @ has bee: 
moted from chief metalh 
Jackson Gear and For; 


irgist 
ré 
Clark Equipment Co. to chic 
lurgist of the entire compar 
located in Bus 


Sattle Creek and Jacksor 


ing plants 


E. A. 


become 


Baines @ ha 
productior 
National Cored Forgi 
York City 


C. E. Harvey @, consulting spe« 
trographer for Applied Research 
Laboratories, Glendale, Calif... 
transferring to that 
Detroit office 


compar 


Stanwood Corp., Chicago al 
nounes that C. P. Critzer @, Case 
Hardening Service Co., Clevelar 
R. A. Schmidt @, Pitt 


beer appointed it repre 


their respective territoric 


Van H. Leichliter @ has bee: 
oimnted assistant vice-preside! 
of the American St 

Mr. Leichliter has beer 

e 1930 and hi 


Worceste 


Salt Mfg. (: ar 
Ralph Macon @ ha 


gineer in the 


tute of Technology 
1950, D. S. Chambers @ ha 
Republic Steel ¢ 


Alloy District 


ple it 
plove \ 


ifppicai 


G. L. Garwood @, w! 


et ea has been worh 
t aivisior of the eng 
lepartment of Phillips Petr 
has been appointed repre 


f the company in Odessa, 
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BURRELL 
BOX and MUFFLE 
FURNACES 


HIGH TEMPERATURE “UNIT-PACK- 
AGE” ELECTRIC BOX and MUFFLE 
FURNACES for melting, sintering, 
heat treating, ignitions, etc. 


Write for Bulletins 315 and 515. 


19427 FIFTH AVE 
BURRELL )) Piriseurce s 


PENNSYLVANIA 


BURRELL 
TUBE FURNACE 


HIGH TEMPERATURE “ UNIT-PACK- 
AGE” ELECTRIC TUBE FURNACES 
for determination of carbon or sulfur 
by combustion and for experimental 
or production purposes. 


Write for bulletin 310. 


1947 FIFTH AVE 


BURRELL )) riristurce 9 


PENNSYLVANIA 





MISCO Certricast 


Conveyor Rolls 


for Bright Annealing * Normalizing * Heat Treating Furnaces 
LIGHT - SOUND - STRONG - ACCURATE 


resulting one-piece con- 

struction is enduringly 

i | sound. Thousands of Misco 

Centricast Rolls now give depend- 

MISCO CENTRICAST CONVEYOR ROLLS __ able service at temperatures up to 2050°F. 

are made by flash welding pairs of end § When you need reliability like this—call 

trunnions to centrifugally cast tubes. There on Misco first. Misco Centricast Rolls will 
is no added metal at the joints and the serve you better. 


SPECIFY MISCO Heat Resisting Alloys—CAST and ROLLED—For all Heat Treating Equipment 


* Roller Rails © Roller Hearths * Conveyor couple Protection Tubes * Pickling Equipment * Cen 


*® Retorts © Chain © Mules © Walking trifugal Castings * Miscellaneous Castings and Rolled 
Beam Conveyors * Carburizing and Annealing Boxes Bors * Sheets, Plates, Tubes, Nuts and Welding Rod for 
Dipping Baskets * Cyanide and Lead Pots * Thermo- vse of high temperoture or under corrosive conditions 


ALLOY CASTING DIVISION 
Michigan Steel Casting Company 


MISE! One of the World's Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 
1998 GUOIN STREET + DETROIT 7, MICHIGAN 
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HERE'S PART OF THE 
REASON WHY... 


YOU CAN COUNT ON 
UY EARLSON, wc 


for STAINLESS PLATE 


Back of local stocks in Carlson Distributor warehouses is the largest stock of 
stainless plate in the country—at G. O. Carlson, Inc. The photograph above 
illustrates just one section of our large plate storage racks—all chemical 
quality stainless steei in complete range of sizes, thicknesses and analyses 
With such a selection ready to draw on, it is obvious that you seldom have 


to wait. 


ONE SOURCE FOR HEAVY STAINLESS PRODUCTS. 


1 Fast delivery on stainless plate as rolled or cut to size 


2 Special cutting facilities often save time and money where pattern cutting is 


requred 


3 Complete your needs—with Carlson heads, rings (cut from plate or forged and 


rough machined), diameters, forgings, billets, bors and No. | finish sheets 


No Shopping Around — CALL G. O. CARLSON, inc., FIRST. 


CARLSON, we. 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. 
PLATES « FORGINGS « BILLETS « BARS » SHEETS (No. | Finish) 


District Sales Offices and Warehouse Distributors in Principal Cities 
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German Ferrous 
Metal Industry” 


HIS British publication summa 

rizes the information obtained 
by various British and American 
investigating agencies after the war 
and includes items of specific inter 
est from unpublished reports in the 
files of the British Board of Trade 
4 list of the documents consulted 
follows each section of the original 
report ronnage figures cited are 
metric (2204 Ib.). 


Raw Materials 


The general impression gained 
from a review of German efforts 
during the war years in the tech 
nology of raw materials and blast 
furnace operation is one of metal 
lurgical activity devoted largely to 
the problems encountered in utili 
zation of low-grade ores, and to the 
development of schemes for meeting 
the shortages of certain critica 
materials. Some of the processes ce 
veloped exhibit considerable metal 
lurgical ingenuity but economik 
factors obviously were disregarded 
in the interest of expediency 

Coke produced from Ruhr co: 
was of good quality both chemically 
and physically. In order to improve 
the coking quality of Upper Silesia 
coals used at Watenstedt (Hermans 
Goering Works) 3 to 5‘ of coal tar 
was added to the mix The coke 
works at this plant included on 
battery of six ovens used for experi 
mental work. Coke ovens usuall 
were heated with either blast fur 
nace DI produc er was; the by 
product gas was passed through 
cleaning plant to extract the sul 
phur and then supplied to the Rul 
zrid 

Limestone supplies are abundant 
f high quality and located cor 
veniently to the steel plants Phe 
proportion of burned lime used ts 
igh because of the requirements 
the Thomas converters. Almost of 
if the shipments by one of the larg 
limestone companies is in the for 
of burned lime 

The second World War 


Continued on } 1 





For studies of the information carried by 


light, Kodak offers more than a hundred 


Versatile Tools 


FOR 
spectrochemical 


analysis... 


sensitivity, contrast, and granularity 


Eighteen kinds of spectral sensitization 


different varieties of spectroscopic plates provide sensitivity regions everywhere 


and films. Ten emulsion types offer choices in the range from 240my to 1200m 


For general spectrum analysis in the range from 


240mxu to 440mu, two emulsions are particularly useful: 


Kodak Spectrum Analysis No. 1 
Emulsion is designed for precision in 
quantitative analysis. 


It has higher contrast than the usual process 
plates and films, low background density, low 
granularity. It can be processed in two and 


one-half minutes, dry and ready to read. 


Kodak Spectrum Analysis No. 2 
Emulsion is preferred for trace 
detection. 


It has lower contrast, higher speed, wider 
latitude. Its more uniform contrast over the 
240myu-440myu range permits fewer calibra- 


tion lines in approximate quantitative work. 


Porn materials and others are described in a new booklet, 


Sensitized Materials tor the Scientihc and Industrial Lab- 


orators Write for a COpy. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 


Rochester 4, N.Y. 


Kodals 


TRADE -MARK 





very low in iron and contained ex sintering. Gas-fired rotary kilns 
German Steel cessive silica, for example the Salz (Lurgi) were constructed to convert 
gitter deposits for which a typical FeO. in the ore to Fe,O, for sub 
omposite analysis reported was sequent magnetic separation. The 
(Continued from p. 508) 0.50% Fe, 0.15% Mn, 0.5% P, 25.2 resultant concentrates did not ex 
drastic changes on the German steel Si0., 9.4% Al,O,, 4.5% CaO, 2.04 ceed about 40% Fe and the iron to 
making economy in the quality of MgO. The Hermann Goering Works silica ratio was about 1.7. The cost 
the ores available. In 1938 the con was built to operate largely from of enriching the ore even to this 
sumption of iron ore was 32,400,000 these ores relatively low tron content must 
tons, including 65% foreign ores A variety of beneficiation schemes have been excessive and could have 
which accounted for 80 to 85% of were employed for concentrating been tolerated only under the 
the total iron content. During th the low-grade ores for blast furnace abnormal conditions existing in 
war the industry was compelled to use. Crushing and screening, and Germany. 
utilize increasing quantities of do wet concentration methods, were rhe Krupp-Renn units for direct 
mestic ores, most of which were used to produce concentrates for reduction operated at Watenstedt 
were said to produce pellets (Luy 
pen’ containing 92 to 95 Fe 





however, there were apparently s« 
rious operating problems with the 
TESTS PROVE kilns and it is questionable whether 

the process could be considered a 
success metallurgically. 

Sintering plants were of high 
capacity and modern design. The 
Hermann Goering Works produced 
10,000 tons per day and the investi 
gators reported the product of ey 
cellent quality, even though low ir 
stone additior 


were reported advantageous, pre 


iron content. Lime 


vided the material was in a_ fine 
state of subdivisior Phe machines 
were long and operated at low speed 
so that no water was required t 
cool the sinter The raw material 


were carefully graded and screened 


Blast Furnaces 


Blast Furnace Equipment rh 
only important tendency in furnace 
construction appears to i trend 
toward the typical Ai desig 


, 
HYPER CASE t j rASE Itt t in which a heavy shel supported 


directly n columns and skip 
charged, in contradistinction to the 
older German units, which are built 
with a separate steel structure fi 
the ground up supporting the shell 
YOU CAN CUT your consumption of car bon concentrations rarely exceed 1 with t Leveson ad 

ms cture it 
burizing compound up to 50°) by using conventional carburizing temperatures | 7 
PARK NON-BURNING pack-curbu THE ENERGIZING CHEMICALS in PARK 
rizers. Shrinkage losses are low and NON-.BURNING carburizers are évenly Carbon hearths are used 
carburizing activity is maintained by distributed throughout the granules. The sively and the recent tendency 
additions of as low as | to 16. Moreover, compound retains its carburizing poter 
these materials are ideal for direct tial indefinitely and is not damaged by 
quenching because they do not burn handling. Its weight per cubic foot is 
after removal from the furnace considerably less than smeared coke type with great care to obtain minimu 
CASE DEPTHS furnished by PARK NON materials joint thickness Experimentally an 
BURNING carburizing compounds are Ihe smaller sizes of PARK NON Wiemnt hee heon ide to produce 
consistent with steels’ ability to absorb car BURNING carburizing compounds are 
bon during any given time-temperature ideal for packing small parts and a 


verhead chargin 


equipment 


employ carbon materials up 


nthe Phe hearths are 


on lining by ning a 


cycle. In addition, undesirable carbon special grade prevents copper migratior 
build up at steel surfaces is prevented, on copper plated parts 
particularly on alloy steels. Surface car 


Hilton 


ark ron runners were 
f irbon” block $v 
fm USE PARK “NO-CARB”’ > rbon bi 
CHEMICAL COMPANY slurry for pré 
\~) s if you want to carburize selectively in either ene ANRARY Ave : 
iy. pack or gas carburizers . . . or prevent decar 


burization on high alloy steels during heating 
for hardening Bulletin on request! 


DETROIT 4, MICH 
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HOT METAL 


dependable. From blast furnace to 
finished product, by means of metal- 
lurgical control in the hands of com- 
petent steelmen, our customers are 
supplied with a quality product, 


made to their specifications. In 


CAREFUL CONTROL — 


Here and Everywhere— 


—makes Wisconsin Steel products 


addition, through extensive produc- 
tion and planning control we meet 
our commitments. 

When steel is the article, you can 
depend on Wisconsin for the best. 
Our sales and metallurgical staffs 


are always ready to serve you, 


WISCONSIN STEEL COMPANY, Affiliate of 
INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue e Chicago 1, Illinois 


WISCONSIN STEEL 
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The Universally Recognized Leader in 


WARONESS TESTING 


Instruments, Equipment and Accessories 


There is only one measure of value in hardness 
testing equipment: Dependable Accuracy. 

For 28 years, Wilson has made a full time job 
of providing equipment for research, educa- 
tional and industrial hardness testing. The 
Wilson Standardizing Laboratory has been 
largely responsible for Wilson-made equipment 
becoming the universally accepted standard. 

Choose your Wilson hardness testing instru- 
ment on the basis of your individual 
requirements with pre-assurance of de- 
pendable accuracy. 


TUKON-—for micro-indentation hardness 
testing with either Knoop or 136° Diamond 
Pyramid Indenter. Made in 3 models to cover 
the full range of Micro and Macro Hardness 
testing with loads from 1 to 50,000 grams. 


“ROCKWELL” Hardness Tester 


developed and made only by Wilson. For labora- 
tory, toolroom or production line testing. Vertical 
capacities from 34” to 16". Motorized models 
available. 


“ROCKWELL” /uberficial 


HARDNESS TESTER—especially suited for test- 
ing thin material, nitrided or lightly carburized steel 
and areas too small for regular “ROCKWELL” Hard- 
ness Tests. Depth of indentation .005” or less. Satis- 
factory for general testing where surfaces are smooth 
and materials homogeneous. 





“BRALE” is the only diamond indenter made to Wilson's ] 
precision standards. e TEST BLOCKS—enable you to keep your 
instrument “Laboratory” accurate. e EQUITRON—fixture pro- 
vides means for accurately positioning test samples. e ADAPTER— 
permits testing inner cylindrical surfaces with unimpaired accuracy. 
@ WorRK SUPPORTS — facilitate testing of variously shaped rod 
stock, tubing or irregular shapes 
FOR DETAILED INFORMATION 

fill in the coupon below and mail to us. 


WILSON MECHANICAL INSTRUMENT CO., INC. a 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 


F PARK AVENUE NEW YORK 17 


Please send me further information on the subject checked 
TUKON [] “ROCKWELL” Hardness Tester 1 
“ROCKWELL” Superficial [] Accessories [) 


NAMF 
TITLE 
COMPANY NAME 


ADDRESS 
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German Steel 


(Starts on p. 508 
unsatisfactory. An unusual blowing 
engine—a Brown-Boveri gas tur 
bine designed to operate on pré 
heated blast furnace gas and air 
was under construction at Waten 
stedt at the end of hostilities but 
has not yet been operated on a 
blast furnace. Construction of a 
full-scale oxygen plant was begun 
at Gutehoffnungshuette at Ober 
hausen but has not yet been con 
pleted. It is planned to enrich the 
blast with 75° oxygen introduced 
just above the tuyere connections 
The blast will carry 26 to 30 
oxygen and will be heated to be 
tween 1470 and 1650° I 

Blast Furnace Operation Phe 
German furnace operators achieved 
some success in maintaining ton 
nage levels during the war years 
but at excessive cost and by tly 
application of metallurgical expedi 
ents that would be intolerable to 
the American operator who is accus 
tomed to high-grade raw materials 
A few figures may be of interest 
At Hamborn a prewar slag weight 
of 450 to 500 kg. per ton (900 to 
1000 Ib. per net ton) increased with 
low-grade ores to 1200 to 1400 ke 
per ton (2400 to 2800 Ib. per net 
ton). Slag basicity in Ruhr plants 
decreased from a CaQO/SiO, ratio of 
1.2 with Swedish ore to as low 
0.6 to 0.9 with German 
currently, coke consumption 
high, ordinarily around 1200 kg. per 
ton (2400 Ib. per net ton Reduce 
tion in tonnage is indicated by fi 
ures cited for the blast furnace 
plant at Rheinhausen where iron 
production for the period 1938-1939 
totaled 1,525,720 tons; for 1942-1943 
1,153,525 tons 

Ferro-Alloys — Becauss 
critical shortage of high-grade man 
ganese ores the production of high 
grade (80°) ferromanganese was 
greatly curtailed. Monthly produ 
tion of blast furnace ferromanganes« 
was 7900 tons containing 30 to 60 
Mn and 3400 tons over 60 Mn 
In 1944 the monthly output of 
spiegel was 34,000 tons of 6 to 14 
Mn alloy and 2000 tons of 14 to 30 
Mn conten rhe problems 
steelworks operat rin ecting spec 
ifications with these substandard 
analyses are obvious Small-scale 
attempts were made to depl 
phorize low-grade fers inganese 
(2.6 P) with madnesiur ind it 
was claimed that mors 
of the phosphorus could be re 
at temperatures of 1650 
higher (Continuc 








Here at Moraine, 
when we decide to accept 
your order for metal powder 
parts, we’re not gambling on success 
—we're betting on a sure thing. Since we 
know powder metallurgy from Antimony to 
Zine... since we know its limitations as well as 
its possibilities ... we can determine in advance 
whether the powder metallurgy process will work 
to the advantage of the customer. If it will result in 
lowered costs and better performance, we get busy. If 
it won't, we pass up the order 


If you think that you are using parts that could advanta- 


Y 
\ 


geously be produced by powder metallurgy, why not 


ask Moraine’s engineers? If the shape of a part permits 
good die fill and correct density ... if its required 
physical properties and tolerances can be obtained by 
normal production methods. . . and if it is to be made 
» in quantities sufficient to justify tooling costs ... 
then, and only then, we will take on the job. 


If we do, you can rest assured that, when 
\ your parts come through, they will im- 
prove your product and your oper- 
ation ... because we leave 
nothing to chance. 


MORAINE PRODUCTS 
DIVISION OF GENERAL MOTORS 
DAYTON, OHIO 
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vib hi sneha ds toads 


BRIGHT 


Ti Oo 


\Aabbidis 
ARAL ALA 


THIS AUTOMATIC “T” UNIT 


OI we ae ver ous 


YANIDE { 
BRIGHT GAS C of bot 
BRIGHT CARBURIZING 
BRIGHT ANNEALING i ' 
BRIGHT HARDENING | *Mall parts 


large and 


Proved in operation 
for over a year. 


MAIL THIS COUPON TODAY! 
For New Descriptive Literature 
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German Steel 


(Starts on p. 508 

Special Processes litangesell 
schaft experimented with a rotary 
kiln process for separating the tita 
nium and iron in Norwegian ilmen 
ite, intending to produce pigments 
from the slag. The kiln was lined 
with magnesite and the charge was 
a briquetted mixture of ilmenite 
NaOH, and coal or coke, heated to 
a temperature of 2550° F. The lining 
was coated with magnesium titanate 
to protect it from chemical attack 
The process was said to show some 
promise of success but had not pro 
gressed beyond the pilot plant stage 


Production of Steel 


Converters In 1943 approxi 
mately 44 of the German steel 
production was in basic (Thomas) 
converters. The huge tonnages of 
steel required for ordnance mace 
necessary the application of Thomas 
steel for products that previously 
had been confined to openhearth 
grades. The nitrogen content pat 
ticularly was the subject of met 
allurgical study, and considerabk 
success was achieved in improvin 
the quality of the converter product 
rhe Status if the bessemer process 
in Germany and elsewhere has been 
discussed in detail in British Tron 
and Steel Institute Special Report 
No, 42, abstracted in Metal Progress 
for December 1949 

Converter slags produced fron 
vanadium-bearing pig iron were a 
principal source of ferrovanadium 
in Germany during the war. Man 
ganese-rich slags were likewise re 
covered by converting spiegeleisen 
although this scheme involved both 
operating and metallurgical difficul 
ties. Both techniques were costly 
and were dictated by the exigencies 
of the military situation 

Openhearth Steel The open 
hearth furnaces in Germany ars 
emploved largely for scrap melting 
the pig iron or hot metal amounting 
usually to less than 25 of the 
metallic charge. This type of open 
hearth operation is logical with the 
high proportion of converter capac 
ity operated in the industry, and 
renders the metallurgical control of 
the process relatively simple The 
basic openhearth process in. the 
United States has evidently pro 
vressed bevond German practre 
utilization of a wide rang 
materials and in metallurgical 
trol of operations 

Continued ot Tt 





Stainless steel is a family affair 


There's more than just one type of 
stainless steel because stainless 


ipplies to a family of steels. And in 


order to get the hve =t possible results 


from stainless im your applic ition, 


the riwht analysis must be used 


That's why Crucible i ploneer in 
the development of this) specialty, 
offers you the services of an alert 
staff of metallurgists to help you with 


your stayniess application problem. 


Crucible’s half century of specialty 
steel leadership is built on a strong 
foundation of service to Industry 
with attention to detail whether 
the order is in tons or pounds. From 
the ground up, Crucible designed ind 
put into operation one of the first 
integrated mills built specifically to 
hot and cold roll stainless steel. This 
S1TE.000 000 addition gives Crucible 
facilities to provide industry with 


stainless in every forn 


There is no substitute for Cru 

ies backuwround of of vears of sje 
cialty experien Let Crucible show 
ily stainless steels to 

One call from you 


,ork on your applic tition 


CRLCIBLE STEEL COMPANY O1 
AMERICA, Chrysler Building, New 
York 17. N.Y 


STAINLESS STEELS 
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Production Lines 
and Special 


* 


| Automatic Machines | 
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CONTINENTAL 


Manual operations have to be elim- 
inated to really roll back costs. With 
CONTINENTAL Special Automatic Ma- 
chines and Integrated Production Lines 
the labor savings alone reduce costs to a 
fraction. Besides a better and more uni- 
form product, production is continuous, 
and waste and scrap are negligible. 
CONTINENTAL’S over-all job delivers to 
you the complete, unitized special ma- 
chine or production line installed and 
producing, with results guaranteed 
With over 25 years’ experience ex- 
tending into practically every industry, 
our continuous research produces many 
original designs and improved proce- 
dures. All of this data is available for 
preliminary planning. You are invited 
to share CONTINENTAL’S engineering 
“round table’’ to discuss any special 
automatic machine or production line you 
have in prospect. There is no obligation. 


CONTINENTAL InpuSsTRiat Encineers, Inc. 
176 W. Adams Street, Chicago 3, Illinois 
District Representotives 
Ridgewood, N. J. + St. Louis + Cincinnati + Detroit 
Milwaukee + Indianapolis + Cleveland «+ Pittsburgh 


Every Plant Needs CON- 
TINENTAL. Write for This 
New Booklet No. 127. See 
How CONTINENTAL 
Can Help You 


FURNACES 
PRODUCTION LINES 


SPECIAL MACHINES 
COMPLETE #LANTS 
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German Steel 


(Starts on p. 508 

Basic roofs appear to be well 
established on the smaller station 
ary furnaces. Suspended ribbed 
construction is employed, with 
adjustable spring-loaded skewbacks 
Roof life with Radex brick was 
claimed to be 1000 to 1400 heats 
compared with 400 for silica brick 
Bottoms were put in with dolomite 
in most furnaces. 

Electric Furnaces Electric fur 
naces in Germany make extensive 
use of converter-blown metal in the 
charge. During the war alloy steels 
were made by ladle mixing of cie« 
tric steel with openhearth steel or 
soft-blown Thomas ietal Phe 
product so made presumably met 
quality requirements although con 
trol problems were doubtless en 
countered 

Ingots Bottom casting is used 
in many openhearth and electri 
steel plants. In casting heavy forg 
ing ingots, over 70 tons, some plants 
turn the mold slowly on a turntablk 
during teeming, although it is not 
clear what metallurgical advantage 
results from this practice 

Continuous casting of steel 
still in the experimental stage 
ferrous metals are said to be | 
successfully 


Mechanical Treatment 


In the manufacture f 
forgings, practice was orthodo 
no advances of outstanding 
tance were encountered 

The production of railway axles 
wheels and tires apparently has 
changed very little in recent years 
One plant had a plan for making 
solid wheels from a bimetallic ingot 
to give a tread of harder metal 
than the center, although there is 
no indication that such a product 
was ever actually tried 

Drop forging practice was modern 
and production capacity high. Dis 
steel compositions used in one spe 


cialty plant were 


ORDINA 

Dir 

Carbon 0.50 
Nickel 1.60 
Chromium 0.55 
Molybdenum 0.10 


Cartridge cases for a 
ety of ammunition were drawn fron 
openhearth steel Stock was an 
nealed, bonderized, blanked and 
drawn It was claimed that the 
bonderizing treatment served not 
(Continued on p. 518 





An Important EXPANSION 


In Silvaloy Distribution ! 





west ERN 
DENNSYLVANIA 
“~CLEVELAND 
| 
PITTSBURG 
‘ OF 
ee” 


WEST 
VIRGINIA 














SILVER BRAZING ALLOYS 


\ successful product attracts the most efficient distributors | stuver | MELTING | FLOW 

. always. That's basically why SILVALOY Silver Brazing | | CONTE NT “ INT pc 
(lloys are now distributed by Fort Duquesne Steel Company | panes sae 
and The Hamilton Steel Company, serving the important in- | SILVALOY 15 15% ‘ 1280°F 
dustrial areas indicated on the map above. 

Their facilities and co-operation mean stocks and data SILVALOY 20 | 20% 1500°F 
when and where you need them :.. but their service goes be- 
yond sales. Long years of experience enable them to supply SILVALOY 35 35% , 1295°F 
sound technical advice and to work hand-in-hand with you in 
determining the most suitable and economical alloy for your | SILVALOY 40 40% 1205°F 
purpose. They are good people to know and depend on. 

The more popular SILVALOY Silver Brazing Alloys are SILVALOY 45 45% 1145°F 
listed in the table at the right. SILVALOY 15 is a silver-cop- : 
per-phosphorous alloy for brazing copper and copper alloys. | SILVALOY 50 50% 1175°F 
The five other SILVALOY alloys are quaternary silver-copper- — ee ; 
zinc-cadmium alloys, covering the wide range of general braz- APW No. 1100 Low Temperature Flux 
ing operations. For special applications we have a complete and APW No. 1200 Universal Flux 
selection of other silver solders. recommended for use with these alloys 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY R.R. AVENUE NEWARK 5, N. J 
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Vetallurgiecal 
Vicroscope 


No. 
Vetallurgecal 
Microscupn 


Equipment for 


METALLURGICAL MICROSCOPES 


us 


STEREOSCOPIC 
MICROSCOPES 


BIERBAUM 
MICROCHARACTER 


American @& Optical 
COMPANY 
Scientific Instrument Division 
Buffalo 15, New York 
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German Steel 


(Starts on p. o08 

only as a lubricant but also as a 
preparation for the surface to carry 
ordinary lubricants 

Rolling Mills The newer plants 
such as the me it Watenstedt are 
equipped with modern blooming 
and bar mills designed 
tonnage output, and fre 
scriptions given would compare 
with installations in typical Ameri 
can integrated plants rhe Sack 
continuous billet mills at Waten 
stedt have alternating horizontal 
and vertical stands in order to elin 
inate the need for twisting guides 
rhe pinions for the vertical stands 
are located overhead and are hollow 
with the universal joints located 
within the body of the pinion 
All German blooming mills were 
equipped with fabric bearings, usu 
ally water lubricated. These were 
installed originally because f the 
shortage of bronze but are said to 
be accepted on merit now 

German practice in the produc 
tion of flat rolled products is out 
moded in comparison with American 
technology. The only wide hot strip 
mill in Germany was the 1280-mn 
(S1-in installation at Dinslaken 
and there is no indication that an 
plates were rolled on this mill 
Plate production was lar ly 
2-high or 3-high mills, « mol 
grades being rolled direct fr Slab 
ingots. Krupp was the sole pr 
ducer of armor plate for the Ger 
man Navy and was a large producer 
for the Army 

Rod and wire mill practice 
Germany had not changed appre 
ciably from prewar years. The ne 
est rod mill in the Hermann G 
Works had never operated ] ( 
nents were conducted with titan 
carbide as a substitute for tunast 
carbide in dies, with results 
ported promising 

lin-plate production 
restricted by the severe s 
tin; however, some new equipment 
was installed for electrolytic tin 
plate Much effort was directed 
toward the development of a_ lac 
quered sheet that could be substi 
tuted for tin-plate in the inufac 
ture of cans 

Im the roductiot 
tubes there was litth 
velopment) durin the 
Most seamless tubes ar 
by the Piles proces 
been largely iband 
United States. Push be 

f 








° WEDDING 
PICTURE! 


You're looking at the blueprint of an important 
marriage ...a “marriage of metals” —cast iron 
and babbitt, a union once considered impossible. 

But The Cooper-Bessemer Corporation pio- 
neered the use of centrifugally cast iron bearing 
shells and effected that marriage through a spe- 
cial process that, for the first time, permitted the 
tinning and bonding of babbitt to cast iron. 

We helped arrange that wedding, too. We sup- 
plied the stock in the “as cast” condition in 
lengths up to 10 feet from which those bearing 
shells were machined. 

Was this new and unusual union successful? 
Listen to what one well-known authority, T. E 
Eagan, Chief Metallurgist of The Cooper-Bes- 
semer Corporation, has to say. Mr. Eagan writes: 
“We have found that centrifugally-cast iron makes 
the best bearing back material.” 

As a fabricator or builder, your problems in- 
volving tubular parts may be of a different nature, 
but whatever they are, we'd like to help you 
solve them. 

We'd like to prove to you .. . as we have to 
others . . . that centrifugally-cast iron, steel] and 
stainless steel can give you peak quality at a com- 
petitive price. Write today and outline your prob- 
lem. Let’s “team up” and see if we can’t come 
up with the answe 


U.S. PIPE AND 


SPECIAL PRODUCTS DIVISION 


AMERICA’S LARGEST PRODUCERS OF CENTRIFUGALLY 








IRON STANDS UP... AT LESS COST! 
This Cooper-Bessemer Type LSV 16 cylinder Gas-Diesel 
engine, which is equipped with centrifugally-cast iron bear 
ing shells, is rated at 3400 H.P. at 327 r.p.am. The use of 
permanent metal molds in the spinning operation, com 
bined with a special mold coating process developed by 
U.S. Pipe and Foundry Company, produces the tight, dense 


grain structure required for these bearing shells 


FOUNDRY CO. 


BURLINGTON, NEW JERSEY 


CAST FERROUS METAL PRODUCTS M TUBULAR FORM 





Kemp Immersion Pots are available 
in all sizes. Shown here is a 44° 
Pot, Capacity: 10,000 Ibs., casting 
rate: two tons per hour! 


How immersion heating, developed by KEMP, 


assures low fuel costs and faster heating 








for both large and small melting units. 


For maximum economy in melting 
soft metals, lead, pewter, tin or 
salt—install modern Kemp Immersion 
Heating! Actual cases prove that Kemp 
Immersion Heating cuts fuel bills up to 
10 ind more. Provides rapid heat re 


1 


covery in “ the time assures the 


high thermal efficiency for both large 


and small units 


POSITIVE HEAT CONTROL 
Replace conventional heating or melt 
ing equipment with modern, efficient 
Kemp Immersion Pots and save money 
There's no brickwork to steal heat 


no external combustion chamber... no 


hiM 


OF BALTIMORE 


carbon monoxide no temperature 


overrun. You get high melting rate 


reduced dross formation, speed _ of 
temperature recovery after adding cold 
materials PLUS an estimated fuel 


saving of up to 40 ind more! 


SEND FOR DETAILS 


The Kemp Carburetor, part of each 


installation, issures complete com 
bustion with no waste. One-pipe air 
and fuel feed reduces installation costs 
simplifies maintenance. Get the facts 
Find out how much you can save. Fill 
out nd mail coupon for Bulletin 


IEK-11 today! 


IMMERSION MELTING POTS 


THE C. M. KEMP MFG. CO., Dept. D-4 
405 E. Oliver St., Baltimore 2, Md. 


| Gentlemen: Please send me Information Bulletin IE-11. 


CARBURETORS | 
BURNERS | Nome 
FIRE CHECKS | 


ATMOSPHERE & INERT GAS 
GENERATORS 


ADSORPTIVE ORYERS 
METAL MELTING UNITS 
SINGEING EQUIPMENT 
SPECIAL EQUIPMENT 


| Compeny 


| Address 


Vetal Progress: Page 520 











German Steel 


(Starts on p. 508 
tinue in use but mostly for the 
production of hollow shapes to be 
finished by various combinations of 
hot rolling and cold reduction. This 
procedure is advantageous in the 
production of specialties such as 
high-carbon steel for ball bearing 
races, and stainless grades. 

The Mannesmann Works employed 
extrusion for the production of hol 
low shapes for cold drawing. The 
tube wall tolerance required in 
extrusion is stated to be *12' 9‘ 
Impact extrusion, in which the sud- 
den application of load to a con 
fined volume of metal produces a 


shell in a single operation, report 
edly had been used in the produc- 
tion of mild steel tubes. Extrusion 
temperatures for various steels and 
the compositions of dies and man 
drels are given in detail 

This section of the report is 
concluded with brief notes on the 
production of ball and roller bear 
ings and the manufacture of springs 

SIMON FEIGENBAUM 


Foundry Practice 


Postwar studies by various tech 
rathe: 
complete picture of the state of 
German foundry development at 
the end of the second World War 
Production of iron castings in Ger 


nical teams have given a 


many decreased during the » by 
about 30 but steel castings pre 
duction increased considerably dur 
Similar trend 
were experienced in this country 
although in ‘the 
later stage the ce ind for ire 


ing the same period 
during the wart 
castings was on the increas 
part f the increased der 
steel castings for ul i 
due to the limitation 
equipment 

Melting for iron castings 
largely by cupola except that reve 
beratory furnaces were preferred 
in the foundries making cast-iron 
adopted 
almost exclusively for steel pro 


rolls Basic practice was 
duced in openhearth and electri 
furnaces In this country acid 
often used for 
electric melting steel for castings 
Most German steel foundries re 


integrated with comprehensive 


practice Is more 


works 

Natural molding 
extensively in) Gern 
castings Steel castings 


in synthetic silica sand 1 





ENGINEERING DIGEST OF NEW PRODUCTS 
OUTTA LUA WU DL 


ROTARY FLAME HARDENER: The 


pme a a e, designed 


a 


letermined 
as soon 


reac hed, 


diameter with For further information circle No. 262 
on literature request card on p. 52418 





STEELSORTER First commercial hour and a proportional number of juench, grair 


| f tl t devel large sampl pe day pecimen, heat 


irther advantage i he These 


or dist irb the phys 
teel wher 


pro 


operatior 
ine I “ j a o7 over 
154.000 
and made it 
the 2700 pour 
oundari 
The Steelsorte 
L eparate 


lifferent 


trument operates 
0-60 eve 


Zt 


The price 


int 


$115; 6 i 


are 
and 9% wu $175 


For further information circle No. 263 
on literature request card on p. 5248 
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NEW PRODUCTS 
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RAYOTUBE: Manufa 
& Northrup Company 


tube teature 


bility in « 


ipply, especially 


as slab furnaces, 


1eartns, cerami 


operating conditior 


Quick-sighti! 


For further information circle No. 264 


on literature request card on p. 524B 
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How Close Cooperation 
Between Alloy Foundry - 
And Furnace Maker 


Gient Lithium vepor atmosphere unit, built by The Lithium Compony, Newerk, N. J 
es a as cracking chomber; (8) Lithium generetor; (C) hardening furnece; (D0 


deg mg equipment; ‘E) drow furnece. These paapencaer~antntad together with quenching 
equipment, and looding, conveying ond loading , are integrated inte « 


unit whose entire operation con be push-button controlled by o single operetor. He 
ening turnece atmosphere is of the Lithium endothermic type, affording carbon contro! 
plus Lithium onti-oxide coating Draw furnece atmosphere is of the Lithium exothermic 


type, offording scole-tree Lithium protective coating. Pickling and porkerizing ore 
eliminated, ond heat-treated work con be stock piled without feer of rusting 





In devising a method for handling different size cylindrical ization, can meet the toughest specifications for heat treating 
CO2z containers during heat-treating cycles in this giant, auto equipment and an outstanding example of cooperation be 
matic, Lithium atmosphere furnace instaliation, two important tween the alloy foundry and furnace maker 
requirements had to be met 
Whatever you st treating problem, therefore, send your 
1. furnace fixtures had to be simpie — to permit quick 


specificat ’ > us. We put § years of experience at your 
loading and unloading 


disposal! the a y best suited to your needs 
2. fixtures had to assure each container receiving uni 
form heat treatment over its entire surface 
With a combined tr nd-fixtur ssemb!i of outstandin 
’ ed tray-and-fixture assembly « outstanding Work - hendling fixture ned by 
efficiency and simplicity of design, Driver-Harris successfully Driver-Harris. Treys interloc y meons 
met the problem. Each tray. cast from high heat-resistant D- * doveteils. Up to 24 trays con be 
Chromax*, accommodates four vertical, hot-rolied Nichrome* under heat ot one time, concurrently 
: : with 12 being returned to the storting 
point for re 
heavy gauge Nichrome wire, and a horizontal Nichrome wire peretures os 
woven reen. Both grid and screen can be adjusted to any ¢ ty I h 
et extrem iow 
height on the rods. The erid holds the CO2 container vertical a ame A Po 
and the screen prevents it from floating off during quenching essure long, 
and rner of reen also triggers mechanism which automat ‘vice in 


rods which, in turn, support a horizontal grid composed of 


ically fixes quench tevel, so that oi! does not enter ntainer 


econd screen, for supporting small diameter containers, 1 ond roils cast from 
the tray itself D-H Cimet® do 
likewise in the 
ameter, and from 8 to 25" drow turnace 

P 7” (1200°F.). 


Ss versatile fixture, by 


ommodating the containers 


ng example of how Driver Harris, by a combin 





and materials furnished within its own orgar 


Nichrome, Chromox and Cimet 


are manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, los Angeles, Son Froncisco 


*l M Beg US Pot OF 
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BONDS PAINT TO ALUMINUM 
AND PROTECTS THE METAL 


TYPICAL METHODS EFFECTIVE, Alodized aluminum 
CF er emron anchors the paint finish with a tough, 


durable bond; and greatly increases 
the metal’s natural resistance to cor- 
rosion. “Alodine” qualifies under Spec- 
ification AN-C-170 (Chemical Films for 


Aluminum and Aluminum Alloys 


ECONOMICAL, Alodizing is 


low in chemical and equipment cost. 
SPRAY ALODIZING ALUMINUM SHADE a i - 


WF SCREENING. Kaiser Aluminum ond Chem Short processing cycle and low tem 
cal Corpeoretion . 


. perature minimize tank size and heat 


ae requirements 
~ ~~ 


ELECTROLESS, Alodizing with 


- . »~ 7 - 
fi ; ; } “Alodine” is a chemical conversion 
i ' 
| ig gry: process and requires no plating equip- 


~ ment or current 


SPRAY ALODIZING ALUMINUM EASY TO USE. Operating pro- 


BUILDING SIDING. Reynolds Metals 
Compony 


cedure is simple and the coating 
process is practically foolproof. Ap 
plication is extremely flexible with 
dip, spray, brush and flow coat pro- 
cesses to choose from 

Reynolds Metals Company and 
Kaiser Aluminum and Chemical 
Corporation are now producing Alo 
dized aluminum coil and sheets, and 


DIP ALODIZING 
such typical products as Alodized 


aluminum siding and shade screening 


SPECIFY “Alodine” AND 
Alodized aluminum FOR 
PRODUCT AND FINISH 
DURABILITY. 


Write us for proce Jetails 


BRUSH ALODIZING 


ering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER, PA 


Manvtacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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NEW PRODUCTS 
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ontinue d jrom 


the hot 
method 
For further information circle No. 265 
on literature request card on p. 524B 


SMALL HIGH-SPEED DIE CAS1 
ING MACHINE: A new 1 lb. capa 
y zinc-alloy high speed die-cast 

machine, Model M55 A/HF-1P, 
available through DCMT Die Cast 
Machine Corp 

This d caster utilizes the new 
principle of fast chil lir 
speed on low-cost, small, single-im 
pression dies Direct valving “ex 
plodes” air int 
Causes supel 
“shoots” hot 
cavities before 
cool off, permitting 
ooled sprue whict 

ulting in a high 

average prod 


pace measures only 24 x 12 
170 Ibs 


For further information circle No. 266 
on literature request card on p. 524B 


ALUMINUM ELECTRODE: 
welding electrode lor 
and alumir 
rRODE 2101 
Eutectic Weldi 

According t 
electrode “handles” 

steel electrod 


present 


r weld |} ’ 
UTECTRODE 


amperages 


The new rod has a te 

4,000 psi. It is availal 
anda ir ize 
For Senter information circle No. 
on literature request card on p 





268. Abrasive Wear 

Six-page bulletin. “How to Reduce Abrasive 
Wear with Thermalloy HC-250", describes the 
phyeical properties of the thermalloy HC-250 and 
ists the many uses and advantages of this excep- 
tionally abrasive-resistant metal. Electro Alloys Dw 


269. Air Mixers 


New bulletins illustrate and describe the com- 

@ line of McKee air-gas proportional mixers 

or all industrial heat applications. Edipse Fual 
Baglnewing Co. 


270. Alloy Castings 

New 1950 Reference Chart contains compre 
hensive analysis of stainless. corrosion and heat- 
resistant alloy castings. Gives Cooper alloy type 
numbers along with com ative designations of 
AISI, SAE, ASTM, etc fn addition lists proper- 
ties of alloys at room temperature and high tem- 
peratures and discusses their applications. Cooper 


Alloy Foundry Co 


271. Alloy Handbook 

New pocket-size Alloy Handbook. It's a mine 
of nonferrous alloy information and it's yours 
for the asking. Riverside Metal ( 


6 , . 
272. Alloy, Welding 

Handy “Reference Chart on Alloy Welding 
provides a safeguard for your stainless and high 
tensile welding jobs. Arcos Corp 


97 
273. Alloys 

New Ampco Metal Catalog gives complete infor 
mation on physical properties of various grades of 
Ampco aluminum bronze alloys. Ampcvo Metal, Inc. 


274. Alloys 

New catalog “Electromet Ferro-Alloys and 
Metals” lists over SO metals and alloys and 
describes unique technical service offered to the 
metal industries. Electro Metallurgical Dev. 


275. Alloys, Fabricated 

New catalog ie available. sent fo cost-cutting 
fabricated heat treating oy ‘or higher pay 
loads and better quality 


276. Ammonia 

Booklet “Mathieson Anhydrous Ammonia “‘fur- 
nishes full information on obtaining purest 
ammonia from 40 conveniently located warehouses 
Mathieson Chemical Corp 


277. Blast Cleaning 

There is a Pangborn rotoblast table, barrel, or 
table-room designed to bring you amazing savings 
Write for bulletin 214. Pangborn Cord 


278. Brazing 

Easy-Flo simple, versatile method of fabri- 
cating ferrous, nonferrous and dissimilar metals — 
is described in bulletins 12A, 15 and 17. Handy & 
Harman 


or . 
279. Cast Irons 

“Production of Nodular Cast Irons with Cerium 
gives details of actual practice in adding cerium 
to the foundry melt as developed by the British 
Cast Iron Research Association. First release in 
America. Cerium Metals Corp 
280. Combustion Chambers, 
Graphite 

M-9602 describes the graphite combustion cham 
bers and “Karbate” impervious graphite burner 
norzies Outlines operation of the complete 
system and points out the prir features, such 
as long life, absence of corrosio imum mainte 
nance, ability to withstand thermal shock, sim 
plicity and moderate installed first Natsonal 
Carbon Co 


281. Conveyor Belts 

Illustrated booklets. sent on request, describe 
onveyor belts designed for use in innumerable 
industrial applications. Wicks wire Spencer Steel Die 


282. Cutting Oils 

For the right combination to suit your specific 
requirements, write for the booklet utting 
Fluids for Better Machining”. D. A. Stwart Ol Co 


283. Cutting Speed and Feed 
Selector 

handy. simple-to-use, circular, slide-rule type 
yt sitting Speed and Feed Selector is yours for 
the asking This lector gives recommended 
feed speed ratios f lifferent stainless steels 
Republic Steal ( 


284. Descaling 

So0oklet entitle duPont Sodiun lydride 
Descaling Process’ discusses the process, how it 
works and where it is used. along with interesting 
photographs, diagrams and technical mation 
designed to help you get the most out of your 
acale-removal jobs. E./. duPont de Nemours & C« 


285. Die Blocks 

24-page booklet Fink] Quenched and Tem 
pered Die Blocks yout four types of Fink! 
die block steel, how select the right one for 
your job, how make your dies last longer. and 
many other interesting and heipful facts. A. Finki 
& Sons Co. 





WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 





. . 
286. Electrical Contacts 

New 36-page illustrated booklet contains infor- 
mation on electrical contacts of value to design 
engineers, including fundamental notes on contact 
design, and thorough discussion of contact mate- 
rials, properties, advantages and principal uses 
Pensted Metallurgical Corp 


287. Fasteners 

Complete file folder contains illustrations and 
engineering descriptions of fasteners and fitti 
for resistance welding, adjusting screws, adjusta 
feet and other products. Oe Nui & Bali Co. 


288. Films and Plates 

Special sensitized plates and films for the scien- 
tific and industrial laboratories are described in a 
new 8 page booklet issued by the Eastman Kodak 
Co. Hasimen Kodak Co. 


‘ = : 
289. Finishing 

Alodine aluminum bonds paint to aluminum 
and protects the metal economically, with no 
plating equipment required Applied with dip. 
spray. brush and flow coat, it provides a simple, 
easy process for lasting. corrosion-resistant finish 
Amerwon Chemical Past Co. 


290. Finishing 

New rotary automatic finishing machines, Super 
Model K-46-6, designed to handle comparatively 
large work such as small frames for automotive 
instrument panels, builders’ hardware. etc Also 
describes the smaller J] Series for diversified grind- 
ing, polishing, buffing or deburring ations 
Send for catalog No. 50. Hammond Machinery 
Builders, Inc 


291. Free-Machining Bar 
Steel 
Reprint of article entitled “La-Led, A New 
Free-Machining Bar Steel, by Glenn D. Bayer, 
metallurgist at |aSalle Steel, discusses the advan- 
tages characteristics of the new steel. LaSalle 
Sted Co. 


292. Furnaces 
Attractive new bulletin. “Cyaniding in Continu- 
ous and Batch-Type Furnaces’. describes new 


ws in dry cyaniding. Ask for bulletin 
SC-145. Surface Combustion Corp 


293. Furnaces 

For complete details on two outstanding fur 
naces for precise hardening and tempering of 
expensive tools and dies today for your 
copy of “How To Pian Your Toolroom Heat 
Treating Department”. Lindberg Engineering Co 


294. Furnaces 

New catalog on Heroult gantry-type cectric 
melting furnace with qosented 8 sof-ring to assure 
epeeey and simple bricking and elimination of 
skew shapes. 


Amerwan Bridge Co 

295. Gray lron 

Revieed summary of Gray Iron specifications 
available in ¢page bulletin containing a resume 
of fourteen separate sets of gray iron specifications 
including a change in AST A-159-47 to ASTM 
A-159-49T and the addition of two new specifica- 
tions covering automotive trons 115 and 114 
Gray lron Founders’ Society. 


296. Hardness Testers 

Bulletin DH-114 contains ful) information on 
Tukon hardness testers for use in research and 
industrial testing of metallic and nonmetallic 
mater Also included is bulletin DH-7, givi 
experiences in various fields. Wilson Mechanica 
Instrument Co 


297. Heat Treating 

Pressed steel lightweight sheet alloy beat treating 
unite furnished in any size, design or Pr ification 
Write for full information on this. « Pressed 
Sted Co. 


298. Heavy-Duty Forgings 
16-page booklet on “Heavy-Duty Forgings 
Profusely Mustrated, it shows forgings of all sizes 
in every phase of development from ingot to 

finished product. A. Finkl & Sons Co 


299. High-Temperature 
tenting 


For ecise hi-temperature testing send for 
iustrated technical folder on Marshall equipment 
L Marshall Co. 


300. Immersion Heating 

Bulletin [E-11 gives complete details on how 
new immersion pote save time and money in 
melting soft metals. High thermal efficiency for 
both large and «mall unite provides ra heat 
recovery in one-third the time. ( Kemp 
Mfe. Co 


301. Induction Heating 

More economical production made possible 
through redesign of heat treating methods. Full 
details on appli ation to individual plants furnished 
in booklet oceo Plant Survey our Profit 
Possibility for 1950 Otto Crankshaft Co 


302. Laboratory 

New catalog “Fisher Unitized Laboratory Fur 
niture’’ describes an 18-piece line of the finest 
most versatile and unitized designs for complete 
laboratory equipment. Fisher Scientific Co. 


@ if mailed from countries outside the United States, proper 
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303. Measuring Instruments 

iC-aome booklet illustrates and describes opera- 
tion of Beta Gauges in three models for measurin 
weight per unit area or thickness on sheet materia 
continuously in production-line or smaller types 
for laboratory work. Tvracerlad, Inc 


. 
304. Melting, Induction 

8-page illustrated article describes use of induc- 
tion melting in improved technique for rotorcasting. 
Ajax Engineering Corp 


305. Mercury Cathode 


Bulletin 220-1 describes completely new mag- 
netic mercury cathode Dyna-Cath and shows 
how it permits economical use of established pro- 
cedures for high speed separation of iron in determi- 
nation of aluminum in steel. Eberbach & Son Co 


. : 
306. Metal Cleaning 

Booklet recently prepared describes new and 
dependable source of supply for Trichlorethylene 
a new and important degreasing and metal clean 
ing agent. Niagera Alkali Co 


307. Metal Cutting 


New 64-page catalog gives prices and describes 
complete line of rotary files. burs, metalworking 
saws and other products. Martindale Electric Co 


308. Metallizing 


Bulletin 62, “Stop Corrosion with Metallizing”, 
provides data and illustrations on various types 
of jobs, including spray test and life expectancy 
charts, for product finishing Metaliising Engs- 
neering Co. 


309. Metalworking Data File 


Fingertip reference file 501 contains engineering 
information about equipment and processes used 
for metal stampings, heavy weldments and pressed 
steel shapes. Chas. T. Brandi, Inc 


310. Molybdenum Steels 

Many important facts on lower temperatures 
required for heat treatment of Molybdenum high 
speed steel are outlined in new booklet now 
available. Climax Molybdenum Co, 


311. Nickel, Gears 

“Modern Trends in Nickel Steel and Cast Iron 
Gear Materials’ contains valuable information on 
carburized and direct hardened nickel alloy steel 
gears for higher speeds and heavier loads, quieter 
operating and longer machine life. IJnternational 
Nickal Ce 


312. Oil Burner 

New 24-page catalog 410 describes the Hauck 
proportioning ofl burner A precision instrument 
for better combustion, more accurate control of 
furnace temperatures and atmosphere. Hauck 
Mfg. Co 


313. Oils, Cutting 


A practical slide-rule-type calculator to help 
you maintain desired soluble oil concentrations 
and new bulletin containing information on Gulf 
Soluble Cutting Oils is available on request 
Gulf Oil Corp. 


314. Parts, Baskets 


Baskets designed for your individual needs in 
handling parts. All types of trays, fixtures, retorts, 
and abies boxes are described in catalog 16 
Stanwood Corp 


315. Polishing 


New booklet on the Electro Polisher gives 
latest information on this highly improved polish- 
ing machine for the metallurgical laboratory 
Buehler, Lid 


316. 


Pressure Vessel 


: 
Accessories 
Valuable reference catalog 9-49 contains 60 pages 
of important information on pressure vessels, 
styles and types and other handbook material 
Sent upon request on company letterhead. Lenape 
Hydraulic Pressing & Forging Co 


317. Pyro Lance 

New bulletin 1724-D includes photos, complete 
description and prices of the Pyro Lance for tem- 
perature readings of molten metal in nonferrous 
foundries. /ilinois Testing Laboratories 


318. Pyrometer 

New Pyro Immersion pyrometer, especially 
designed for the nonferrous industry, insures uni 
form and sound casting. Features large direct 
reading indicator for detecting temperature on 
minute spots, fast-moving objects and smallest 
streams, as illustrated in catalog 150. Pyrometer 
Instrument Co 


319. Pyrometers 

For the finest results in proportional current 
input control send for Bulletin PB1237, which 
describes the newest electronically operated 
pyrometer controller. Bristol Co 


320. Quenching 

“Handbook on Quenching” contains 60 pages 
of helpful data on the why and how of quenching 
RE. F. Houghton & Co 


321. Quenching 


For full information on the newest developments 
of Ajax isothermal heat treat process in martem 
pering, austempering and other interrupted quench 
ing operations, send for bulletin 120 Ajax 
Electric Co 
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322. Refractories 

New 4-page leafiet No. 312 discusses Droperties 
and applications of Taylor Sillimanite (Tasil) 
special refractories. Chaos. Taylor Sons Co. 


323. Salt Baths 


Compact booklet containing reprint from article 
in Metal Progress, “Variations in the Quenching 
Power of Salt Baths’, furnishes valuable informa- 
tion on procedure, calculation of cooling rates and 
results of this process. American Cyanamid Co, 


324. Sawing 

Bulletin 2-MP illustrates the circular sawing of 
metals, and new automatic triple-chip method for 
sawing stock up to 6” accurately without burrs 
Write for details on company letterhead. Motch & 
Merryweather Co 


- . 
325. Saws 

Catalog 49 describes complete line of metal- 
cutting saws, covering 35 models in 10 basic 
types, and including the world's fastest automat 
production saw, the largest hydraulic hack saws 
and some of the most widely used smal! shop saws 
Armstrong-Blum Mfg. Co. 


326. Steel, Alloy 

New 24-page booklet, “How to Specify and 
Buy Alloy Steel with Confidence’, emphasizes the 
importance of careful selection. positive knowledge 
of properties and accurate heat treatment in 
purchasing alloy steels. Jos. T. Ryerson & Son, Inc 


327. Stress-Relieving 

New 4-page catalog folder describes how many 
unnecessary cleaning operations can be eliminated 
by new, practical, Steam Homo method for 
stress-relieving of small brass parts Leeds & 
Northrup Co. 


« on : : 
328. Tempilstiks® 

“Basic Guide to Ferrous Metallurgy a plastk 
laminated wall chart in color, furnished on request 
Tempil Corp 


+, : 
329. Testing 

Bulletin 41 describes new universal testing 
machine for low-cost industrial production and 
quality control, laboratory, educational, and shop 
testing of metals. Tinius Olsen Testing Machine Co. 


330. Thermocouples 
Catalog 59-R tells complete story about use of 
Chromel-Alumel couples and extension leads 


Hoskins Mfg. Co 


331. Thermocouples 

New thermocouple catalog furnishes complete 
data on thermocouples, quick-coupling connectors, 
lead wire, protection tubes, et« hermo Electric Co 


332. Toolsteels 


Countless advantages of using ] & L “E” steels 
for better tool production described in booklet 
“Faster Machining, Smoother Finish, Longer Tool 
Life’. Jones & Laughlin Steel Corp 


333. Tubes, Bars, Steel 


New stock list now available on 52100 tubing 
and bars includes specifications on forgings, chrome 
steel bars and chrome steel tubing Peterson 
Steels, Inc. 


334. Tubing 


For full information on solving your tubing 
roblems and details on particular uses of seam- 
ess and weldrawn types, send for bulletin 31 
Superior Tube Co. 


335. Tubing, Seamless 
“Mechanical Applications” gives complete infor 

mation on how seamless tubing can be economically 

used in your product Peter A. Frasse and Co 


336. Turbines 


Bulletins available as follows: Data Book 107, 
Gas Boosters 109, Four-Bearing 110, Blast&Gates 
122, Foundry 112. Descriptive Bulletin 127 and 
Technica! Bulletin 126. Send for each by number 
for particular application Spencer Turbine Co 


337. Vacuum Pumps 

Bulletin V-45 describes complete range of high- 
vacuum pumps for insuring positive lubrication and 
long equipment life. Kinney Mfg. Cc 


338. Welding 


For full information about Airco’s oxyacetylene 
welding supplies, including complete line of rods, 
fluxes and brazing rods, fluxes and brazing alloys 
send for copy of Catalog 12 dir Reduction 
Sales Co 


339. Welding 


Condensed data sheet giving most efficient 
welding procedure and selection of electrodes f 
best results with stainless steels. McKay ¢ 


340. Welding 


Information available on fast, clean, pr 
welding sheet steel with the Heliarc tor 
Aw Products Ce 


341. Welding Equipment 

Price schedule W-1 contains chart listing each 
of Amsco's welding products for reclamation and 
hardfacing: welding rods, electrodes and weld 
ments. American Mangonese Sied Dit 





Wi cedars metals are cleaned, 


plated or coated, “Karbate” im- 
graphite equipment is an 


pervious 
ideal material for cooling, conveying, 
pumping cr storing the corrosive 
fluids involved 

“Karbate” pipe, fittings, valves, plate 
heaters, steam jets, pumps, tube-bundle 


heat exchangers, cascade coolers and 


These products sold in Coneda by (onedien Nationa! Cerbon Company, Ltd 


VANTAGES OF 


Al KARBATE 

*RESISTS THE ACTION OF ACIDS 
ALKALIS AND OTHER CHEMICALS 

* HIGH THERMAL CONDUCTIVITY 


related equipment are immune to at- 
tack by most commercial chemicals. 
This equipment is particularly well 
adapted tohandling pickling solutions 
... Parkerizing and Bonderizing baths 
... nickel, copper, tin and zinc plating 
and the 
Alzek processes 


“National 


solutions .. Alumilite and 


brick are the 


carbon 


Terente 4 


IMPERVIOUS GRAPHITE 
* RESISTANT TO MECHANICAL SHOCK 
* IMMUNE TO THERMAL SHOCK 
* EASY TO MACHINE AND INSTALL 


* LIGHT IN WEIGHT 
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time-tested standby in handling nitric- 
hydrofluoric acid solutions such as 
are used in the pickling tanks shown 
For complete information on 
both “Karbate 
and “National” carbon brick, write to 
NATIONAL CARBON DIVISION, 


Union Carbide and Carbon Corpora- 
t10Nn, Department MP. 


above 
impervious graphite, 


harbaie National”’ and l veready”* 


ore registered trade mart: of 
NATIONAL CARBON DIVISION 
UMION CARBIDE AND CARBON CORPORATION 
W Past 42ad Street, New York 17, N.Y 
District Sales Offices 
Kansas City, New York 


Foreign Department: New York, U.S.A. 


Avlenta, (Chicago, Delles 


Pitteburgh, Sea Frencisco 
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THERE’S GOLD IN CALIFORNIA 
BUT GOULD IN SENECA FALLS 


PUMP PIONEERS ANNOUNCE NEW 
STAINLESS CENTRIFUGAL UNIT 


1849... the famous California 
Gold Rush was on! One year 
later Seabury S. Gould had de- 
signed and cast the world's first 
all metal pump at Seneca Falls, 
N. Y. The Gold Rush is just a 
memory, but Goulds Pumps, Inc., 
is the largest pump manufactur- 
ing plant in the world. 


Their new stainless steel cen- 

trifugal pump, Fig. 3705, was 

created to provide economical 

handling of a variety of acid and alkaline liquors. Rugged 
in performance and economical in operation, it was de- 
signed to meet the corrosive conditions present in the 
chemical, process and allied industries. For economy, the 
fluid end, which is specified in stainless steel, is mounted on 
cast iron supports. This allows selection of the most suitable 
high alloy material for all parts in contact with the liquid, while 
permitting the use of less expensive materials where high 
corrosion or abrasion resistance is not required. From the 
viewpoint of maintenance, both suction and discharge con- 
nections are located in the stainless casing. Removal of the 
casing cover permits the pump interior to be inspected or 
cleaned without disturbing pipe connections. 


Built to handle up to 720 gallons per minute with heads up 
to 200 feet, depending upon capacity, these new centrifugal 
pumps are ideal for the rigid requirements encountered in 
the process industries. To provide maximum service under 
the most exacting conditions, Goulds engineers have speci- 
fied Cooper Alloy stainless castings for the major components 
in contact with corrosive media. Quality castings plus top 
design engineering assure long trouble-free service 


AVAILABLE UPON REQUEST technical data chart giving 
analyses, comparative alloy designations, properties, 
and applications of cast stainless, nickel and monel. 
The COOPER ALLOY Foundry Co leading producer 
of Stainless Steel VALVES + FITTINGS + CASTINGS 
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German Steel 


(Starts on p. 508) 

in this country, although for large 
castings in Germany Chamotte is 
often preferred. Core oil compo 
sitions were modified because of 
shortages and many of the ersatz 
oils were unreliable. Core blowing 
was developed considerably and 
the efficiency of the machines used 
was found to be very good An 
interesting development was the 
lining of core boxes with rubber 
to increase abrasion resistance 
where cores are blown. So-called 
“permanent” molds of steel or cast 
iron were used for some applica 
tions in static and centrifugal 
casting. 

Cast-iron compositions used do 
not differ much from those used 
in England and America except 
that shortages of nickel and molyb 
denum forced modification of many 
of the alloy cast irons. Much use 
was made of manganese as an alloy 
ing element; about 3'2% Mn was 
used in cast-iron rolls and up to 
12% Mn with 5% Ni in austenitic 
cast iron. There was a consider 
able output of acid resisting iron 
containing 15% Si. 

Centrifugal casting of gray iron 
was employed extensively for pipe, 
cylinder liners, piston rings and 
some duplex tubes with white iron 
bore and gray iron exterior. Both 
metal molds and sand lined molds 
were used in horizontal centrifugal 
casting. 

Steel castings in Germany cov 
ered a wide range, from permanent 
magnets a few ounces to cupo- 
las for the West Wall weighing 
over 200 metric tons. The practice 
for cast armor plate and for cen 
trifugal gun tubes was remarkably 
similar to that used in this country 
The lining of metal molds for hori 
zontal centrifugal casting with dried 
quartz sand is one practice that 
has not been used in the United 
States. Steel castings were heat 
treated carefully to compensate for 
shortages in alloying elements. 

Mechanization of German found 
ries has not been developed to the 
level that is economically necessary 
in the United States However, 
there are several notable examples 
of highly mechanized plants. One 
outstanding example was a produc 
tion unit at August Engels, Velbert 
that was able to turn out 100 molds 
per hour in a floor space of 40 x 20 
ft.. by using hinged flasks, pen 
dulum conveyers, overhead mono 

(Continued on p, 528 





Time Proved . . . Job Tested . . . Money Saving 


Available from Local Stocks 


That's right! Whether vou use a 
popular Airco gas welding rod, flux. 
or brazing alloy for production or 
mamtenance operations . . you're 
certain of top-notch work—ask any 
one of the thousands of welders who 
Airco oxvacetyvlene 


swear by these 


we Iding supplic S. 


This well-recognized reputation for 
top performance didn't just happen 

more than thirty years’ experience 
and developme nt have gone into the 
outstanding 


manufacture of these 


gas welding supplies ... know-how 


that produces high quality, reason- 


ably-priced items that guarantee a 
job done faster. done better. done 


easier and done at less net cost. 


bor further information about Airco’s 
oxvacetylene welding supplies which 
includes a complete line of rods, fluxes 
and brazing allovs, write vour nearest 
firco Office or Authorizd Dealer for 


a free copy of Catalog 12. 


Sj = 
AIRCO 
— 
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Dhis rad (AWS ¢ las- 
stheation GAG) is 
ileal for welding 
low carbon and low 
alloy steels, inclad- 

ing pipe of grades A 

and B analysis, Out 
»t inding among its many important lea- 
tures is the high ductility in the “as 
welded” condition, Because of ite me- 
chanical properties this rod is desirable 
when undertaking qualihcation tests like 
these included in The Amertean Stand 
Code for 


ards Association Pressure 


Piping. It is smooth flowing, insuring 
goml control of the molten p vol, and. on 
addition, will 


withstand considerable 


he ating without burning. 


It is self-fluxing when used on copper 
to-copper joints but requires a good low 
melting june flux when be wing brass, 
bronze or other alloys. Ut is completely 
flucd at approximately 1S82°P. at which 
temperature best results are secured and 
i used in the manufacture of electrical, 
refrigeration and air conditionme equip- 


ment. Available in rod and strip form 


nas It is a uniformly 


high-quality flux for 
SD gh-qual 
MARVEL FLUX 


~ a 


use in braze welding 
cast iron, malleable 
iron, copper and 
steel and for welding brass, bronze and 
copper. Marvel Flax remains molten and 
viscous over a wile temperature range 
Its use protects the weld metal from 
oxidation and effectively reduces or re- 
moves oxides and other foreign matter. 
Marvel Flux i« a geoeral Purpose flux for 


the welding shop 


Air REDUCTION 


Offices in Principal Cities 





a wide range of 


INDUSTRIES 
& the U.S. GOV'T 


Call 


BRANDT 


FOR 


STAMPINGS 


@ Extensive Facilities 

@ Wide Range 

@ Exacting Specifications 
®@ Rigid Inspection 

® Precision Workmanship 
@ On-the-Dot Deliveries 


CHARLES T. BRANDT, INC. 
1700 Ridgely St. 
BALTIMORE 30, MD. 


“STAMPED BY BRANDT” are your 
best “buy words” to meet nationwide 
assembly line schedules. Save time and 
dollars. Step up your assembly. CALL 
BRANDT. 


Your copy of this Fingertip File is 
filled with working information. A real 
help, set up by engineers for engineers. 
Write for File No. 502. 


"7 : 
WY @D 


ore Sitietens 


METAL STAMPINGS 
HEAVY WELDMENTS 
PRESSED STEEL SHAPES 


YEVERAL hundred 
thousand square 
feet of stream- 


lined production — 
near steel mills, in the 
midst of major rail, 
water and highway 
transportation. 


BALTIMORE 


When It’s Gotta Fit. . . Brandt Measures Up! 
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German Steel 


(Starts on p. 508) 
rail for casting, and an under 
ground belt for conveying sand 
from shake-out to the recondition 
ing unit and thence to hoppers 
over the machines. This unit was 
operated by only six men. 

In general, the foundries of 
wartime Germany concentrated on 
better application of well-known 
principles, rather than on new 


developments. ; 
I C. K. Donono 


Welding 


The investigating teams agreed 
that the United States and Great 
Britain had not fallen behind 
Germany in cutting and joining 
methods during the war, but had 
advanced further in several respects 

Oxygen and Fuel-Gas Cutting 
Torches for cutting and welding 
were of either the injector type or 
equal-pressure type. Cutting attach 
ments were provided for both types 
of torch but that used with the 
latter required a separate hose for 
the cutting oxygen which made the 
torch more cumbersome and awk 
ward to handle. Cutting nozzles 
were of the internal-external type 
utilizing a ring flame preheat. 

Deseaming torches for use on 
ingots, slabs and billets had cutting 
orifices ranging in diameter fron 
6 to 9 mm. (% to in. approx 
With these torches the deseaming 
speeds ranged from 5 to 16 ft 
per min. and oxygen consumption 
from 850 to 1550 cu.ft per hr 

An underwater cutting torch 
utilized benzene as fuel, which was 
fed to the torch through a hose at 
135 psi. pressure. The oxygen for 
preheating and cutting was supplied 
at 200 psi. and before reaching the 
regulator was warmed by passing 
through a hot water bath rhe 
nozzle consisted of an internal and 
an external member, both screwed 
onto the torch head independently 
rhe external member was longer in 
order to provide a chamber from 
which water could be excluded and 
in which the preheating and cutting 
could take place All gas passages 
were in the internal member 

Flame cutting machines in Get 
many were of a type quite common 
in the United States wherein a cat 
riage, operating longitudinally on 
rails of any desired length, carries 
a cross slide which overhangs the 


(Continued on p. 530 





0) PRACTICAL REASONS FOR USING 


B&A NICKEL FLUOBORATE SOLUTION 
af 


For 
FESTOP 


Certer Gm git 








a 
FOR FASTER AND BETTER RESULTS in Advantages of B&A Nickel Fluoborate S« 


ution 
barre l platin r of mic kel f nishes, Baker & Higher Conductivity. Saves time and pouer plating rate in the 
Adamson Nickel Flucborat Solution offers Nickel Fluoborate bath is twice that of sulfate chlorids baths at the 


same voltage! 


important advantages For « cample, its higher 


Good Throwing Power throwing power 


conductivity is just one feature contributing to bath at these higher plating rates is equal to the 


and increased economies. at its usual plating rate 
s are listed at the right. Review Fine-Grained ductile deposits with improved color : 
ler what they can mean to your Economical . cost of bath maintenance is extremely 
n in barrel plating operations! Bright Finishes are possible 
Simplified Control bath requires only a ¢ 
vew and better methods... hydrometer reading for control 
nd stepped up profits, inves No Unsightly Deposits on tanks and equipmen 
. ire | hiv ble 
tivate BAA Nickel Fluoborate Solution without , 
Stable bat is extreme 
delay 
of sludging 
Less Sensitive 


Full information and helpful technical data aah? wae 
Oo} i 


available on request from nearest Baker & 


Ease of Bath tion is re y -to-us io d 
Adamson Othe listed below 


necessary 


issolving 


REAGENTS 


BAKER & ADAMSON 4c Gemicale 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, 


sTancaRo P 
or 7 
rPuvRmity 


X 


In Canada: The Nichols Chemical Compa 


FINE CHEMICALS 
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One of the three 1000 
KW. Ajex-Scomet Elec- 
tric Induction Furnaces, 
for melting brass, recently 
installed at Waterbury, 
Connecticut, for the Scovill 


Manulecturing Company 


For faster melting, lower melting losses, 
close temperature control, and complete 
dependability in quality results, Scovill 
Manufacturing Company chose the 1000 
KW. Ajax-Scomet Electric Induction Fur- 
nace for its new plant. It is the largest and 
most powerful electric melting furnace ever 
made for brass 

Holding capacity is 20,000 pounds, 
with an hourly melting rate of 51 to 6 tons. 


Under controlled conditions, molten metal 
is supplied to continuous casting machines 
for the production of brass strip of unprec- 
edented size 

Ajax engineers bring you over thirty 
years’ experience in the induction melting 
field. Ajax-Scomet Electric Induction Fur- 
naces offer distinct advantages in cost 


reduction and manufacturing efficiency 


AJAX ENGINEERING CORPORATION 


Trenton 7, New Jersey 








bt 


GION MELTING FURNACE 


AJIAK METAL COMPANY, Keo form ~ 
AJA% ELECTROTHERMNC ComP “ 
AIAR ELECTRIC CO. ine ~ he Moly 
AIAN ELECTRIC FURNACE CORP. Km 
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German Steel 


(Starts on p. 508 
both 
rhe overhanging end or 


carriage on either or sides 
ends of 
this slide carry the cutting head or 


heads so that either ne or two 
plates may be cut at one 


(Guiding of the 


time 
heads was 
meth 


roller on a steel 


cutting 
wcomplished by one of three 


' 


nis fa mnectic 


template (b) twin rollers) on i 
metal strip template, or 
working directly from a 

rhe template or 
table 


vuiding the 


tracing 
device 

drawing drawing 
was fixed on the between the 
cutting head 
made of material 


thick (O04 in.). The 
largest type of cutting machine 


rails for 
Templates were 
about 10° mn 
used 
in production utilized a track gage 
of 3.5 m. (about 11.5 ft.) 
Welding Electrodes Resistance 
welding electrodes of 99 Cu, 1 
Direner 


Cd, manufactured by wert 


used by a majority of welding ma 


chine mufacturers although many 
firms used electrodes of pure copper 
It was apparent that German manu 
of the 


intenance 


facturers had not been aware 


importance of proper m 
welding electrodes 

With reference to arc-welding 
found that the 
standard in Germany 
high as that of Great 
Britain and production was not s« 


of resistance 


electrodes it was 
production 


was not so 


highly mechanized. Some electrodes 
dipped but 


Quality control was not an 


were 
truded 


outstanding feature of manufacture 


most were ex 


Krupp was more thorough 
electrodes: 


observation of 


in testing 
operating tests included 
spatter, weld and 
Slag appearance, weld metal poros 
itv, ease of slag removal and ease 
f welding in the vertical position 
tests 
rigid joints to 


weld metal crackin 


Phese were supplemented by 


of several types of 
determine “ 
susceptibility 

rhe first 


welding of armor in Germany was 


in 1923 when electrodes 


recorded production 


used were 
Strips cut from armor plate and 
used uncoated 
\ patent to 


with 


with direct 
Bohler in 


austeniti 


current 
1933 
welding of non 
Steels It is 


that in 1927 welding of armor wit! 


deals 


wsteniti winted out 
iustenitic electrodes was being prac 
ticed by the Department 
if Woolwich Arsenal The 
nent work begun by 


Rese irch 
develop 
Krupp in 1933 
resulted in tw lectrodes, a 25 

Cr, 20 Ni (NCTS) and an 18 Cr 
8 Ni, 2 Mo. By 1941 electrod 
development was in progress in the 


( ntinued ny 34 








When a functionally efficient product possesses beauty 
—plus day in and day out serviceability—many of its 
merchandising problems are overcome. 

The manufacturers of Willson Safety Goggles have 
found that Nickel Silver supplies this attractiveness and 
sturdiness in abundance. What's more, it provides an 
equally important third requirement —economy of fab- 
rication . . . for Nickel Silver is one of the most workable 
metals available. 


ANACONDA 


in 


EYE PROTECTION... 


with Eye-Appeal 


If the manufacture and sale of your product could 
be enhanced through this combination of clear-through 
beauty, ready workability and a longer service life 
think in terms of Anaconda Nickel Silver. The Ameri- 
can Brass Company can supply both the metal and the 
know-how, for each year it produces millions of pounds 
in all commercial forms, in all standard compositions, 
finishes and tempers. The address is Waterbury 20, 
Connecticut, in Canada, New Toronto, Ontario. — s» 


the name to remember 


NICKEL SILVER 


SHEETS*STRIPS*PLATES* WIRE*RODS*BARS* TUBES 











Rolling Mill . . . Screw-down Nuts — Ampco alloys are se 
lected for their high r mce to terrific pressures and impact. 
Rolling mill pressures are transferred through the screw to the nut 
threads. In cases such as a blooming mill, this pressure is applied 
with impact increasing from zero to several million pounds in a 
fraction of a second, That's why they need the tough strength of 
centrifugally cast Ampco aluminum bronze. 


Garden Tractors ... Worm Gears 

Ampcoloy E-123 aluminum bronze selected 
for high strength and wear resistance, high 
impact and fatique values. Reduced replace 





Earth-moving Equipment... Excavator Roller 
Bushings — Ampco Grade 16 selected for unusual wear resist- 
ance, excellent bearing qualities and high load-bearing strength. 
Turntable roller bushings must carry the tremendous weight of the 
cab, boom, and load, The turning is slow but eccentric because of 
the cantilever action of the boom and load. Ampco bronze alloys 
also used for gears, plates, cams, sleeves, and many other import- 
ant excavator parts. 





meuts to a mere 1 10 of the previous average 
This outstanding saving is typical, accounts for 
the specification of Ampco aluminum bronzes 
for a wide variety of gears from tiny fishing 
reel gears to giant |-ton gears for rolling mills. 


Forging Machinery 
Upsetter Slides 
Ampco Grades 18 and 
20 selected by one manu 
facturer to replace hard 
ened steel because they 
combine excellent bearing 
qualities with the neces 
sary strength to withstand 
a 40,000 psi load. In two 
and a half years of serv 
ice they showed little 
signs of wear. The same 
high physical properties 
make these alloys ideally 
suited for such applica 
tions as wear strips and 
wear plates 





wy 
\ 
Die Sets .. . Guide Pin 


Bushings Ampco Grade 18 selected for its hardness and 
excellent bearing qualities. Seizing and galling are eliminat 
ed. Exceptional resistance to wear maintains tolerances. Cor 
rect alignment is assured regardless of speed of travel. Tests 
by one concern show Ampco guide pin bushings give 2'2 
times the life of previous material. Standard bushings are 
centrifugally-cast from Grade 18 Ampco Metal 





XS 
Machine Tools .. . Many Vital Parts — Over sixty lead 
ing too] manufacturers recognize the advantages of Ampco over or 
dimary bronzes. They specify Ampco because it assures long life Ampco Extrusions . . Rod, barstock, tubes. 
through resistance to wear. Ampco Metal is also well known for its 


— 


. shapes 
Produced in Ampes's ¢ own extrusion mill wih o modem 2275-4t0n 
versatility, its hardness, its uniform quality, high impact strength, hydraulic press and 
high yield strength and high compressive strength. use 








q ip Economical to 
saves metal and mechiaing time and cost, Ampco extruded 
products have superior grain structure and exceptionally high 
strength values, plus close tolerances and good surtace finish. 





‘un Longer, Cost Le 
in the Long Run 


-.- because Ampco aluminum bronze 
alloys give you this unique combination 
of cost-saving physical properties: 


1. High tensile strength §. High “strength to weight” ratio 
a High compressive strength 6. Resistance to wear and/or cor- 


3. High impact and fatigue values 7. Little affected by ey 
4. Excellent bearing qualities peratures 


Long-wearing Ampco bronze alloys give you longer and better service 
— reduce down-time losses —- and cut maintenance and replacement to 
a money-saving low. 


That's why it pays to use Ampco bronzes wherever you can. First. 
specify Ampco for critical parts in your own product — its longer serv- 
ice life is an added sales feature. Second, uze Ampco bronze replace- 
ments in plant maintenance — its longer service life cuts down-time 

P and servicing frequency. And don’t forget to look for Ampco bronze 
‘aeeet Get. = sot cain parts in plant equipment you buy — it's your assurance of long life and 
available in a variety of grades to trouble-free performance. 
meet your exact requirements in Everytime you specify an Ampco aluminum bronze, you can be sure 
any form you need: rolled sheet it will do a better job—cost less in the long 
or plate, sand or centrifugal cast- run. Send for complete information today. 
ings, forgings ur extrusions, and way. = ae 
resistance-welding electrodes, cor- 


rosion-resistant centrifugal pumps mation! Tear out this Ampco Metal, Inc., Dept. MP-4, Milwaukee 15, Wis. 
and plug valves. 


coupon and mai! 





‘ EEE EEE EEE EEE EEE EEE EERE EEE 
Money-saving infor 


Send me your free Ampco Metal Catalog giving full details of physical 


todoy properties of the various grades of Ampco aluminum bronze alloys 


<> Ampco Metal, Inc. 


Milwaukee pace 
West Coast Plant + Burbank, California 


Name 
Company 
Company Address 


City { } State 





¢ Better Paint Jobs 

e Better Electroplating 
¢ Better Finishing 

¢ Better Products 


Slash finishing costs to rock 
bottom im your plant! Amazing 
Pangborn Hydro-Finish cleans far 
faster than hand methods, yet 
holds tolerances to .0001''' Hydro 
Finish cannot harm 


sharp edges of orners, forms a 


your product's 


perfect < or non-peel elec 


y or painting 


makes threaded 
forms millions 
in lubricated 
ng product life 
s reduced because 
es or blends 


WRITE TODAY 

Conta 

Hydro-Fu 

Abrasive F 

iddress: PANGBORN CoRPORATIO 
1204 Pangborn Bivd Hagers 
town, Maryland 


angborn 


BLAST CLEANS CHEAPER 
with the right equipment 
for every job 





German Steel 


(Starts n p. 508) 
laboratories of three other firms, 
Bohler, Agil (Austria) and D.E.W 

German experience with welded 
armor during the first winter of the 
Russian campaign led to an appre 
ciation of the importance of good 
notch-impact performance of weld 
metal at subzero temperatures. Tests 
were conducted at temperatures 
from 68 to —94° F. with the speci 
men notch in weld metal. Com 
mercially available ferritic-type 
electrodes gave weld metal values 
at 9° FF. of the order of 20 of 
the room temperatur value Phe 
austenitic weld metals, however 
gave values of the order of 50 of 
the room temperature value Phe 
austenitic weld metals were of two 
types 18 Mn, 12 Cr and 18 
Cr, 8 Ni, 6° Mn \ standard 
composition of 19 Mn, 12 or 
was adopted for welding armor 
plate thicker than about %S in 

The German Navy would not 
completely accept this standard 
electrode composition, For welding 
armor, only the Krupp NCT3/133 
was permitted. This is believed to 
be a modified 25-20 electrode The 
unsatisfactory experience of German 
industry with the standard manga 
nese-chromium electrode as regards 
weld metal cracking led to the 
approval of a manganese-modified 
18-8 electrode in three brands 
sohler Fox A-7, Krupp V-10-A and 
D.E.LW. Thermanit X 

This switch to high-alloy eles 
trodes by German industry resulted 
in inereased alloy consumption 
which alarmed the German Steel 
Alloy Control karly in 1943 an 
energetic search for 1 suitablk 
lower-alloy electrode for welding 
irmor was instituted A low-alloy 
electrode (RN.D.) 
metal of low vield point and high 
ductility was developed by Axgil 
Chemu 


giving a weld 


(Berlin) his electrode 
contained a total of 1 to 1" Mn 
with low carbon and had a bast 
lime-fluorspar coatin The result 
in weld meta contained O.00 to 
0.75 Mn, 0.25 t Oo Si, with 
0.08 ( The vield point was of 
the order of 46,0000 t 0.000 psi 
with a tensile strenuth { 
HO.000 psi. and elongation of 33° to 
0 ind 60 to 80 reduction. of 

Similar electrodes were «ke 

doby Krupp (EV 420) and 
(P.N.A ind all three were 


used in large-scale fabrication 


th to 


Continued on p, dst 
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© WELDING : 
© FLAME-CUTTING Also 
. TEMPERING available 
© FORGING in pellet 
*® CASTING and 
® MOLDING liquid 
* DRAWING form 
© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 





te's this s e 
Tempilstik® 

temperature you want 

your worcpiece with it. When 
the Tempilstik” mark melts 
the specified temperature has 
been reoched 


gives up 
to 2000 
readings 





Available in these temperatures ( F) 





’ —ry 
40 } 
| 

} 450 | 
500 | 
| 

| 


9% 


55 


225 
238 


ta) 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy” 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


‘GORDON. 
$< SERVICE, >: 
CLAUD S. GORDON CO. 


Specialists for 36 Years in the Heat Treating 
and Temperature Control Field 

Dept. 15 © 3000 South Wallace St. Chicago 16, Ili 
15 © 2035 Hamilton Ave. Cleveland 14, Ohie 


Dest 
QUA A 

















GULF CUT-AID 


helps cut machining costs 


for aluminum and other non-ferrous metals— 


improves finish, tool life 





One of the many ways that 


industry makes multiple savings 


Economical machining of aluminum and other non-fer- 
rous metals requires a cutting oil with special properties. 
It must have unusually good cooling and wetting char- 
acteristics, yet have better lubricating qualities than 
water or soluble oil emulsions. 

Hundreds of machine shops have found that Gulf Cut- 
Aid is the ideal fluid for this type of machining job. 
This revolutionary cutting oil helps them get better 
finishes on the work, longer tool life, and greater pro- 
duction. 

Here's a report, for example, from a New York firm 
who had a problem in drilling a hole 2 in. deep in brass 
bolts: “Competitive oils wouldn't penetrate into the 
hole during the drilling operation”, says the Machine 
Shop Foreman. ‘As a result, tool life was unsatisfactory. 
Now with Gulf Cut-Aid we drill a thousand pieces be- 
fore regrinding, an increase of more than 100°7! Also 


because of the exceptional cooling qualities of Gulf Cut- 
Aid we have no difficulty in holding tolerances to speci 
fications.” 

Gulf Cut-Aid is one of more than 400 Gulf quality 
oils and greases that are helping industry improve pro 
duction and reduce costs. For effective assistance on 
every application of petroleum products in your plant 
call in a Gulf Lubrication Engineer. Write, wire, or 
phone your nearest Gulf ofhce. 


Gulf Oil Corporation - Gulf Refining Company 
GULF BUILDING, PITTSBURGH, PA 
Sales Offices - Warehouses 
Locoted ir principal cities and towns throughout 
Gulf's marketing territory 


Helps make machines 
produce more at lower cost 
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Write for further infor- 
MMustrated — No. 340 Pot 


Furnace with hood. Pot 


mation on these Pot Har- 
dening Furnacesand 


20° dia. « 20° deep, one other kinds of heat-treat- 


of 12 standard sises ing equipment 


IMPROVED POT HARDENING FURNACES 


These furnaces are regularly supplied for use with lead, cyanide, 
neutral salt, or a carburizing salt as the heating medium. 


Lower gas consumption, more uniform heating, faster heating, and 
simpler control are achieved by numerous improvements in design and 
construction. 


A range of twelve standard sizes is available, the smallest furnace 
having a pot 6” dia. x 10” deep, and the largest 24” dia. x 30” deep. 


AMERICAN GAS FURNACE CO. 


1002 Lafayette Street Elizabeth 4, N. J. 
RAMS OOS: RT a 











Here is a CERAMIC that 
CAN’T FAIL through 
W THERMAL SHOCK! 


=SGO REFRACTORY withstands more thermal shock than 
any other non-metallic substance 


1) FOOD} 


NTERING 
precvTrse 


* 
ASTING 
Mwi'e t 


Withstands temperatures up to 2800°F. 
Inert to furnace atmospheres. 


May be formed to close 
tolerances in virtually any 
industrial shape 


* Wouldn't these same 
qualities be useful to 
you in finding better 
solutions to your own 
production problems? 
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German Steel 


(Starts on p. 508 

For comparison, the ferriti 
electrode development in the United 
States, NRC-2A electrode, gave a 
weld metal of about 85,000 psi. yield 
with tensile strength of 95,000 psi 
Its composition was manganese 
molybdenum with low carbon. The 
most promising British electrode 
with hydrogen-controlled coating 
for welding armor was the Ferex 
a mild steel electrode 

The coatings of the most success 
ful German ferritic electrodes devel 
oped for welding armor had a very 
limited potential hydrogen content 
and were similar to those usually 
used for austenitic clectrodes Phe 
coating binder was sodium silicate 
The success in welding armor with 
this ty pe of electrode was attributed 
to the use of very low welding 
currents. For the 5-mm. diameter 
electrode (about 1.) a maximum 
amperage of 160 was prescribed 
With these low currents, operating 
characteristics of electrodes were 
poor. In order to minimize occur 
rence of root bead cracking it was 
directed that the root deposit be 
nade with an austenitic electrod 
ind the joint completed with an a 
credited ferritic electrode (R.N.D.) 

Welding Technique and Applica 
tions Heavy aluminum sections 
were mostly welded with the oxy 
hydrogen gas process Arc welding 
had very limited use for this pur 
pose but when it was used pre 
heating was employed. Welds in 
corrosion resisting material were 
annealed when corrosion resistance 
was particularly important. Both the 
electric-are and atomic-hydrogen 
welding processes were used for 
steel castings. Preheating was not 
used unless the castings were large 
and important. For preheating, the 
temperature of the casting wa 
raised to 570 1 ind a weld bead 
deposited rhis bead was then 
peened and ground smooth before 
the next bead was deposited rhis 
procedure was followed until the 
weld was completed 

Defects on the outside surface of 
armor castings where the depth of 
defect was not over 15 of the wal 
thickness were permitted to be 
repaired by welding. The atom 
hydrogen process was preferred f 
this work because it was claimed 
that good results could be obtained 
with unskilled personne 

For miscellaneous applications 


(Continued on p. 538 
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nes 


TASIL No. 10) Patch in 
Ajax-Northrup Furnace 


Ages 








FOR 
AJAX-NORTHRUP 
HIGH FREQUENCY 

INDUCTION 
FURNACES 


@ Taylor Sillimanite No. 101 Patch 
provides two-fold protection of the 
water cooled, copper primary coil in 
Ajax-Northrup and similar types of 
induction furnaces—during the ram- 
ming of the crucible proper—and in 
the event of a leak through the cruci- 
ble while the furnace is in operation 
Properties which qualify TASIL No 
101 Patch for service in these furnaces 


are 


* High di-electric strength REMEMBER: a complete line 
* Smooth working properties of TASIL (mullite), TACOR 
: . (coru m base) aylor 
* Softening point above 3200 F. SRR NEY GOS TOY 


Zircon Ramming Mixes and 


* Negligible shrinkage or expansion Gaetan Ge ae tn 


* Can be used with either an Acid or Basic lining. every metallurgical need 
g Y 


Refractorers to industry since 1864. 


Exclusive Agents in Coneda: # C 4 ) 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. Los The (a 
Hemilton and Montreal 4 7 


MANUFACTURERS OF REFRACTORIES * CINCINNAT! * OHIO + USA 
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NOW CARBONITRIDING cxother Lakeside FIRST 


CARBONITRIDE—GAS CARBURIZE—CLEAN HARDEN SMALL PARTS 
WITH PRODUCTION LINE EFFICIENCY Our Services: Carbonitriding 


Electroni Inducti Hard 

e This furnace produces controlled case Pinsme Snedeniae, ‘Heat Gusstine 
characteristics, bright and clean work on Bar Stock Treating and Straight 

> - ening (mill lengths and sizes) 
low carbon steel. Perhaps this step forward Anusciing, Sisens fellevine, Her 
in making carbonitriding available on small malizing, Pack, Gas or Liquid 
metal parts in this territory will help you Carburizing, Nitriding, Speed 
solve an old production problem. Why not Nitsi@ing, Asrecasing, Chapman 


. A izin Cyanidin Sand Blastin 
eal your Lakeside nage today? Tense “and Bend Tents . 


"lead, SOL Gpsnonnzal (4 


S418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 19100 








Yes, a new era... that of a 

buyer's market. Now, more than 

ever before, production must be increased, quality maintained, and 
lower prices must be made possible. 

So, whatever your product may be, if it, or any of its component 
parts, need be put through a carburizing process get Stanwood 
Carburizing Boxes .. . incorporating the most advanced design and 
proper materials. Light in weight yet strong. Easier to handle 
High resistance to heat and corrosion . . . stand up under rough 
handling. Yes, they're —. to meet the NEW ERA! Write 
now for catalog 16! 


Stanwood | 
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German Steel 


(Starts on p. 508 
large-quantity production butt weld 
ing in fully automatic resistance 
welding machines was used in 
preference to flash welding. Both 
flash-butt welding and thermiut 
welding were extensively used for 
welding rail joints on other than 
first-class railway lines. Welding 
was extensively used in building 
highway and railway bridges of the 
plate girder type. The results have 
been quite satisfactory 

In ship construction welding was 
used for butt joints in the hull 
decks and tank tops of cargo ships 
Covered electrodes up to 7 mm 
(* in.) diameter were used but 
none of these were of the so-called 
“hot rod” type (E-6010) which do 
not appear to have been developed 
in Germany. Machine welding was 
not used to any extent although 
some experimenting was carried on 
with the Unionmelt and Ellira proc 
esses All wire and powder flux 
required were made in Germany 
In some submarine hulls the longi 
tudinal and circumferential joints 
were welded with Unionmelt from 
the outside only rhe inside welds 
were made by hand. Machine weld 
ing data recorded were Material 
thickness, “. to 7% in.; 800 to 1200 
mmperes, 38 to 42 volts 

Research and Testing — Extensive 
welding research was carried on at 
the Krupp Research Institute and 
Experimental Station. All aspects of 
welding appear to have been coy 
ered but development of armor 
welding electrodes occupied a 
prominent position. Due to alloy 
shortages in 1943 the armor-welding 
program reverted from use of aus 
tenitic electrodes to the EV 420 
(pure iron) electrode Attempts to 
develop low-alloy electrodes which 
would give a martensitic weld metal 
of mechanical properties similar to 
the armor proved unsatisfactory due 
to brittleness of the weld metal 
Studies of failures in weld metals of 
high tensile strength indicate that 
the Germans were well aware of 
the relationship between “fish eves 
in the weld metal and hydrogen 
from the electrode coating It was 
generally regarded by the Krupp 
investigators that austenitic elec 
trodes should be designed for direct 
current, as the use of alternating 
current promotes weld metal crack 
ing. Other sources indicate that for 
alternating-current welding a sub 
standard frequency with an open 
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Ever stretch a backbone 


eto hold 500 ribs? 





You need plenty of spinal column in 

making this convector radiator section. 

Over 500 ribs, or fins, are attached to its 
tubular backbone—and the attaching, while in- 
genious, is tough on the tube. 

Assembly is made by dropping the fins into a slotted jig, 
inserting the tube, and ramming terrific pressure through 
the tube to expand it into a jam fit with the fins. In the 
process the tube O.D. between fins is enlarged by thirty thou- 
andths—actually creating a groove to firmly hold each fin. 

Where does the fabricator find tubing to fill this unusual 
service demand? Right from Frasse. Frasse has supplied the 
seamless tube for this requirement since its beginning in 
1946. And in 4 years of this grueling application—in tens of 
thousands of feet put to this exacting test—there has never 
been a single failure. 

If it's trouble-free quality you like, you'll like the tubing 
Frasse ships you. And when you work from Frasse stocks, 


aie Weren kh 
Ab) 
ARI Ed 


Want to save with 
SEAMLESS TUBING? 


“Mechanical Applications” is a new 24 page 
booklet especially prepared to familiarize you 
with the many waye nm which seamless tub 
ing can be economically used in your prod 
uct. Packed with ideas and suggestions, it can 
be the source of additional profit for you 
Send the coupon for your free copy today 


(for Stel Fitting 


you've plenty to work 

with, For Frasse ware- 

houses stock over 1200 tube sizes 

alone—from 3/32” to 24” O.D., in wall 

thickness from .022” to 1”. And for techni- 

cal assistance, you'll find Frasse engineers always 

ready to help analyse the profit potential of tubing 
in your product. Call Peter A. FRASSE and Co., Inc., 
17 Grand St., New York 13, N. Y. (Walker 5.2200) © 3911 
Wissahickon Ave., Philadelphia 29, Pa. (Baldwin 9-9900) 
© 50 Exchange St., Buffalo3, N.Y. (Washington 2000) © Jersey 


City * Syracuse * Hartford © Rochester * Baltimore 


Seamless 
and Welded 
Mechanical Tubing 


Stainless Tubing, 
Seamless 
and Welded 


Aircraft, Condenser, Stainless Pipe, 
Hydraulic and Valves 
Pressure Tubes and Fittings 


wee meee me ee 
PETER A. FRASSE AND CO., INC. ish 
17 Grand St., New York, N.Y. 


Please send me, without obligation, a copy of your new, 


helpful tubing booklet entitled “Mechanical Applications 
NAME TITLE 
FIRM 


ADDRESS 


ipril, 1950; Page 539 





Recirculating Type Car Bottom 


FURNACE 


built and installed at 
Bath Iron Works, Bath, Maine by 


Designed for close temperature 
cycle control and uniform heat 
throughout the work chamber, this 
Despatch built large batch type 
furnace provides the highest efh- 
ciency in solution heat treating and 
stress relieving of aluminum gun 
foundations, and stress relieving of 
steel weldments and high pressure 
piping. Temperature maximum of 
the unit is 1350°F. Two 3,000,000 
BTU per hour oil heaters furnish 
ample heat and special high volume 
fans transfer heat at great velocity 
throughout the work chamber to 
achieve the required uniformity 
The furnace has automatic tempera- 
ture controls and approved safety 


PACITY AND 
Ur OTTOM TYPE SPEED WORK 
cA 


The car which forms the furnace 


equipment. 


floor has special heat sealing edges 
and is equipped with an electric car 
pull allowing a maximum speed of 
20 ft. per minute. The lift door is 
also electrically operated 

Capacity for stress relieving steel 
weldments and high pressure pip- 
12,000 Ibs.; 
gun foundations, 5,400 Ibs. plus 


ing 1s for aluminum 


2,000 Ibs. of steel jigs and fixtures 


DESPATCH 


OVEN COMPANY 


Minneopolis office: 619 S. E. 8th Street 


ey ge Se Gea * 


STEEL WELDMENTS 





2 


= fi: 
=e 


ee 


__ HIGH PRESSURE PIPING 


#308 \ po balers 
* ye er 











Working dimensions of the 
furnace are 18 ft. wide by 
25 ft. long by 12 ft. high. 


ae 


EE Ue” 
CF.14 (Batch 
Type) Blectric Meoted 


Furnace 
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|| ASK DESPATCH \ 


If you have a metal normalizing problem 
Despatch engineers can help you. We 
build all types and sizes of industrial fur- 
naces. Despatch also designs, builds and 
installs foundry ovens, finish bake ovens 
or complete finishing systems to fit every 
production need. Call or write Despatch 
Today for further details 


UU 


carrier loading system 
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THE QUALITY NAMES IN ALLOY ° 
LO FOR HEAT CORROSION ABRASION D.Gt es 
. 























WE MOVE FORWARD 


Moch gas has gone through carburetors since G. A. began growing up with 
the automotive industry! We've learned that progress means chenge 


Thirty years separate the Engineering and Production thought,—the owner 
satisfaction,—typified by these “sports” and “family” cars. Dreams and sweat 
trial and error, bitter disappointment and stimulating success fill that gar 


The depression buried the American “two-seater”, the “speedsters” and 
sportsters” already dying from lack of cost-comparable performance. Euro 
peans more idealistic and individualistic than “practical”,—as we used to be 
produce fast, roadable high performance “sports” and “super sports” cars for 
eccentrics who like to take-the-road unsurrounded by 130-odd cubic feet of 
luxurious solarium, with three feet of fore and aft overhang They enjoy «a 





OLD. Alley carburizing boxes, crude and beavy & med. 
erm stand are cut cron and steel box weights 1 OE 


feeling of unity with spirited mounts whether equine, aerial or aquatic There 
are others who believe that “that which is truly functional is truly beatiful 
and do not like their personal possessions festooned with phony vents, decep 
tively massive “guards”, and chrome-plated “garbage but they offer a small 
market. Idyllic cars do not pay off like high breeding in race horses or wop 
technology in alloys 


The old cars shown are: (1) Mercer “Raceabout which sold for $4200 
and had no near competitor in roadability, and (2) McFarlane Sport Coupe 
with floating fenders, and a 150 H. P., 6 cylinder, “T” head, 18 spark plug 
€ » « ‘ j i ’ . , ‘ 
ILI ¥ Alley stack annealing boxes, Vz" thick fire-engine motor. Al Grinnell, late G. A. Detroit Manager, is shown in the 
replaced 14" thick cast iron boxes at Deerimg M H H.d 0 i 
u lateructiona! Harvester Compeny, in ercer rove it 108,000 miles. Al drove it another 100,000 plus 
x It is sull running in Detroit 


The Cadillac's companion is British, Jaguar, Super-Sports Model, which 

NEW More then bal/ U.S. continence holds the World's speed record of 142.6 miles per hour for “production” cars 

malleabilizing furnaces are equipped with pat (“production car” means over 25 have been built). A twin-overhead camshaft 

ented tubular hot buggy tray Reversible, with 6 cylinder engine of 210° displacement, develops 160 H. P. at $000 R.P.M 

no compression loaded imtersections, wearmg and peaks at $700, has low compression ratio of 1 and mm 

parts are replaceable No other trays compare 
m ecomomy) 


» mechanical 
complexities. Weight, 2360 pounds. 16 miles per gallon. It has torsion rod 
front springing, a wind tunnel stream-lining job, compact top enclosure 
ample luggage space, all of the usual accessories with superb attention to 
detail, including an adjustable steering wheel on a telescoping column, and 
— . jacks which operate from inside the body and lift two wheels simultaneously ‘ 4. 4" cast maffles and Axtures equip prim 
>] Just a clean, well engineered job by W. M. Heynes, Chief Engineer of Jaguar tpal gas carburczam, mista llatron 
Cars Limited, Coventry Acceleration is: 0 to 30—2.5 seconds; 0 t $0—%4.5 
f seconds; 0 to 60-—9.2 seconds; 0 to 80— 16.7 seconds; 0 to 100— 33.1 seconds 
A break-in period is required to condition driver's reaction. We bought the Seated 
Jaguer as our S0th birthday present wo retard our hardening arteries 





Performance is FACTUAL in automobiles or alloys. It is definite, irreparable 
proof of the integrity, engineering and manufacturing skill in the product 
If you keep records of your alloy performance, if you buy alloy on the basis of 

> Lf Ps “cost-per-heat-hour™, you know what we mea You will agree that you cannot 
afford “cheap alloys Some folks will say What can you do with such speed 
and acceleration? Their fathers and grandfathers probably asked the same 
question. 

If American automobile producers ever decide to produce two-seaters, 
for guys who feel lonesome, rattling around in a six-place job, like a peanut ir 
s drum,—we may give the British a run for this small market. Meanwhile, add 
the name of Heynes to those whose ideology, ability and perseverance have 
attained surpassing achievement His Product PERPORMS 


4n “aditoria by the President of General Alloys Company, Boston oldest 
and largest exclusive manufacturer of beat an orrovsom resistant castings 
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You can work ) 
them harder... 


...but don't make 
them sweat* ry 








Molybdenum 


steels are in 


high speed 
many ways 
superior in performance to 
the equivalent tungsten steels, 
the main difference between 
them being that they require 
a somewhat different heat 
treatment. 

Hardening temperatures are 
lower — operating costs are 
reduced —fuel is saved— 
furnaces and baths last longer 


and require fewer repairs. 


MOLYBDENUM 
HIGH SPEED 
STEELS 


% Many toolhardeners judge 
the correct high-heat harden- 
ing temperature for tungsten 
(18-4-1) high speed steels by 
the appearance of ‘sweat’ 
on the surface. This rough 
and ready test is not applic- 
able to Molybdenum high 
speed steels, which harden 
at lower temperatures. Our 
free booklet gives full in- 
formation on heat treatment. 








Climax Molybdenum Company 


500 Fifth Avenue - New York City 


Bon inne : ‘ ; 





Address 


@wut r 








German Steel 


(Starts on p. 508 
circuit voltage as low as 65 is 
beneficial. 

The importance of X-ray exam- 
ination of welds for testing welders 
and for inspection control of weld 
quality was generally recognized 
Various forms of weld bend tests 
were used for qualification of pro 
cedures and testing the weldability 
of base metals. For development 
testing of welded pressure vessels 
Krupp utilized a method whereby 
fluctuating internal pressures could 
be applied up to a frequency of 50 
eyeles per min. and producing 
stresses in the shell almost up to 
the yield point of the metal. Most 
of the testing was performed at 8 
to 15 cycles per min. because the 
higher frequencies were considered 
to produce more of an impact 
loading. 

At Karlsruhe, Dr. Dérnen con 
ducted fatigue tests of full-size plate 
girder bridges using a hydraulic 
ram as a loading device. Several 
million cycles were imposed before 
a fracture developed and Dr. Dor 
nen believes that for fabricating 
plate girder bridges by welding, the 
higher welding currents and heat 
inputs give better results 

Repairing Elaborate and de 
tailed instructions for repairing 
armor structures by welding were 
issued by the German Army High 
Command. These repairs included 
clean penetration up to about 4 in 
diameter, large damaged areas 
cracks in armor plat 


and 
Originally 
two electrodes were approved for 
this work ‘Union B Elite Seelen 
elektrode and “SH 52 lila’ but 
by a revision of the directive thr: 
ther electrode brands (18-8 with 
6 Mn) were permitted: “D.E.W 
Phermanit X” Bohler Fox A-7 
and “Krupp V-10-A”. The electrode 
“Union B Elite Seelenelektrods 
gives weld metal properties be 
tween bare or lightly-coated ele« 
trodes and covered electrodes it 
was made by drilling a steel billet 
prior to rolling and drawing int 
wire. This hole was filled with a 
flux or coating material 
and the billet was then reduced to 


electrode 
wire form. Thus, the electrode is a 
containing the coating 
material as a central core Phe 


bare wire 


revision of the directive suggests 
that the use of the two electrodes 
originally approved did not produce 
results which were wholly satisfac- 
tory, at least in the repair of defects 


—— W. L. WARNER 


Metal Progress; Page 542 








Reduces Cost of 
Machining Spindle 
Gears by 50°% 
ROTATING barbed spindles 
in the International Harvester 
cotton picker are the mechan- 
ical “fingers” which pluck 

cotton in modern fields. 

In cutting SAE 8640 gears 
for these spindles on Gleason 
Revacycles, a dilution of 
Smart's THREDKUT 99 re- 
duced oil costs by 50% 

On the spindle broaching 
operation, done prior to 
barbing, this same Stuart 
product is performing with 
excellent results. The spindles 
are C1117 steel, hardness 83 
on the Rockwell B scale. 

On standard or special 
operations you will find that 
Stuart cutting fluids plus 
Stuart service are the combi- 
nation that will reduce your 
costs. Ask for literature. 


D.A. Stuart Dil CO. 


2743 S$. Troy St., Chicego 23, lil. 





* 20 years of production experience. 

* New plant and equipment. 

* Virgin materials of highest purity. 

* Recognized management and tech- 
nical personnel. 

* Electronic inspection devices and 
quality cootrol. 


AMPLEX MANUFACTURING COMPANY 
SUBSIDIARY OF CHRYSLER CORPORATION 
DETROIT 31, MICHIGAN 


CONTACT OUR LOCAL FIELD ENGINEER OR HOME OFFICE 
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4} you want to determine... 


instrument, write 








165 NEWBERRY ST. 


Internal strain or distortion 


The type and mechanism of alloy 
formation. 


The orientation of grains and grain 


size. 


The effect of heat treatment to es- 
tablish a scientifically correct anneal- 
ing technique 


then specify THE HILGER 
X-RAY DIFFRACTION UNIT 


bor a complete description of this very flexible 


for the FREE bulletin 304 


L_JARRELL-ASH COMPANY 


BOSTON 16, MASS. 





ROCKWELL FURNACE-OF-THE-MONTH 


Ready for 
Shipment 
to a Large 
Steel Wire 
Mill 


Double-Decked Continuous Bright Hardening, Quenching 
and Drawing Furnaces for Strip and Flat Wire 


This unique Rockwell design inte 
grates two furnace units, one above 
the other, in a single compact 
mounting, with each pair of hard 
ening and drawing furnac es op 
erating independently of the other 
pair. The metal is heated while 
moving through the muffles of the 
hardening furnaces, thence through 
quench blocks, drawing furnaces 


ROCKWELL | bm winding 
ALSO BUILDS - 


equipment; 
s \ 
te t 


"668 


w. s. 


204 ELIOT STREET 


« Canodo * + Hor 


cleaning, 


ovens 


and cooling tubes, always in a pro 


tective atmosphere, to emerge 
ready for coiling. Furnaces are gas 
fired, 


perature 


with zone control of tem- 


Rockwell 
batch 


fired, for all wire heating opera 


builds 


furnaces, 


continuous and 


electric or fuel 


trons 


machines, reels and spools; pickling, brush 
washing, finishing, handling 


and dryers; special fabrications; non 


drying and 


ferrous rod mills. 


FURNACES - OVENS - SPECIAL MACHINERY 
ROCKWELL COMPANY 


° FAIRFIELD, CONN. 


be B Co. ite Mortrea! & Toroste 
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German Steel 


Starts on p. 508) 


Coatings 


Metallic The chief 
methods employed for metallic coat 
included hot dipping, electr 
deposition and cladding 

The procedures used for the 
manufacture of tin-plate and tinned 
strip were continuous hot dip tir 
ning of strip steel, electrolytic tin 
ning of sheets and 
electrolytic 


Coatings 


Ings 


continuous 
tinning of strip. 

The procedure for tinning cast 
iron was: (a) pickle in 10 to 20% 
hydrochloric acid, (b) dry 
dust washing o1 

shot blast with fine 
grit, (d) dip in 
spirits of salts, (¢ 


in saw 
without neutral 
izing, (« 
crushed “killed 
dip into molter 
commercially pure tin at 535 t 
570° F., (f) and 
killed” spirits, (g) dip 


remove re-dip in 
igain into 
molten tin, (Ah) repeat f and g (up 
to five times) to obtain a good con 
tinuous coating, (i) dip in water to 


cool, and (j) dip in oil for prote« 
tive coat. 

For hot galvanizing of wire, one 
sequence consisted of: (a) anodic 
degreasing, (b) 
hydrochloric 
(e) anodic 


water wash, (« 
acid, (d) water wash, 
sulphuric acid, (/ 
water wash, (g) zine 
chloride flux, and (h 
galvanizing kettle. 
The Langbein-Pfanhauser ele¢ 
trogalvanizing plant for 
operated with the 


quence (a) 


ammoniun 
coating In a 


steel wire 
following sé 
despooling, (b) ele« 
194° F. in a 
hydroxide and 
acid bath 
wash, (d) alka 
cold solution of sodium 


trolytic degreasing at 


solution of sodium 
sodium carbonate, (c) 
followed by 
line bath 

carbonate, (¢ 
bath 


acid, (/ 


wate! 


electrolytic cleaning 
chemically pure sulphuric 
water wash combined with 
mechanical 
through sand, (g 
bath with an electrolyte of 


composition 


cleaning by passage 
plating 
patent 
essentially 
of zine sulphate solution maintained 
at 32° Bé (bath temperature 104 t 
108° F., pH value 4.8), (h) water 
rinse, (i) drying by passing through 


sharp 


consisting 


a hot air chamber, and (j) winding 

It was said that from the view 
point of corrosion resistance, wires 
hot dipped were 
than those electrogalvanized. This 
was attributed to the iron-zinc alloy 
layer, which is not formed in elec 
trogalvanizing 


nore satisfactory 


The procedure in brass plating 


(Continued on p. 546) 
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~ BUEL GAS 





4 OUTSTANDING FEATURES 
OF FOXBORO FLOW METERS 


* Unique segmental! lever con 
nection between float and 
bearing eliminates angular 
ity errors of conventional 
meters. Factory adjustments 
are permanent 


* Extra large floats with extra 

long travel assure un 
equalled power giving 
highest accuracy at pen 


®Sure-Seal Check valves, sub 
merged in mercury, posi 
tively prevent mercury losses 


® For freedom from friction and 
freeze-ups Foxboro Pressure 
Tite Bearings have never 
been equalled 


xX BOR 


REG. V. S. PAT. OFF. 





Let accurate flow meters give 
you money-saving answers 


One example where important cost-savings may be realized through 
accurate metering of individual fluid flow is in the checking of furnace 
efficiency and costs by departments or units. Through continuous 
precise measurement of gas or oil fue] used ( with automatic integra 
tion when desired ), Foxboro Flow Meters provide ideal records for 
close cost accounting and efficient operation. And they produce 
records of equal accuracy and usefulness on steam, water, and proc 
ess fluids. 

Further efficiency and economy may be achieved on many opera 
tions through the use of Foxboro Flow Controllers. For example, they 
will assure a set fuel input regardless of burner restrictions or a 
rate of oil, gas, or steam flow which varies with the process load. To 
provide maximum heating, efficient combustion, or desired atmos 
pheric conditions, fuel and air flow can be controlled with fuel-air 
ratios automatically maintained 

Thousands of Foxboro Flow Meter Installations have paid for them- 
selves within a few months time. Their accurate, dependable records 

.. economy of.installation and operation trouble-free service . . 
all appeal to cost-wise management. Check their possibilities for 
your plant with a Foxboro Engineer. The Foxboro Company, 
52 Neponset Ave., Foxboro, Mass., U.S. A. 


MONEY-SAVING 
FLOW METERS 
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| ” W-SPEK- SHY, 7 German Steel 


was to deposit on hard rolled steel, 

NOT ONCE BUT TWICE FOR EACH! first, a coating of copper, then a 
—_ coating of zine and follow this with 

annealing at 1100° F. in a controlled 


atmosphere furnace. The thicknesses 
Ammonia must pass two rigid inspec of the 


Yes, Sir! Every cylinder of Mathieson 
deposits were arranged to 
give a 70-30 Cu-Zn alloy. The total 
thickness aimed at was 06.0003 in 
Both zinc and copper baths con 


tions — one before and one after filling 
The first checks valves and cylinder con 
dition; the second “M eks for the possible 
presence of non-condensable gases, mois 
ture or impurities. Such searching scru sisted of acid electrolytes 

tiny guards against corrosion, rusting A patent was discovered cor 

or clogging assures delivery to you, cerning the electrolytic coating of 
in up-top condition, of cylinder after iron and steel with chromium, The 
cylinder of the purest ammonia obtain point of interest was that this treat 


ble. And yo “ : 
— ‘ you'll al ays get prompt ment had to be followed by annea 
ing at 1920 to 2100° I 


One of the problems in connes 


deliveries of that good Mathieson 
Ammonia in 100- and 150-Ib. cyl 
inders from any of 40 conveniently 
located warehouses Write for booklet tion with the production of chro 
Mathieson Anhydrous Ammonia” mium coatings by diffusion method 
Mathieson Chemical Corporation was to develop a method which 


Mathieson Building Baltimore 3, Md gave an evenly distributed laver on 





the surface of the material forming 
the base Ihe Krupp experimental 
Station found that halogen salts ap 
plied in either a liquid or gaseous 
phase were especially suitable 
Bi-Metal At the Harkort-Eicke 

Edelstahlwerke G.m.b.H (parent 
SERVING INDUSTRY, AGRICULTURE AND PUBLIC HEALTH firm Hoesch A.G., Dortmund), iron 
containing more than 0.1 C and 
4 Mn was used for the core 
metal of clad strip he following 


CONNECTOR stecls were used as covering metals 
PANEL Select and Switch . APPLICATION 


Agricultural 


ANY NUMBER . a nts 


50 Duplex files 


of Thermocouples Data obtained from D.E.W., Kr 
feld, includes a review of the exist 
ing patents on the cladding of ire 
to Pyrometers or steel with molybdenum for pr 
tection from attack by molten zinc 
In view of the cost of the process 
L).1.W. initiated research on a met! 
d for the electrolytic deposition of 


pure molybdenum on iron 








The Connector Pane! ‘Console’ permits 
thermocouples, regardless of number or 
location, to be selected and switched to 
one ot more centrally located Pyrometers 


The Plug and Jack method of connec- Mild steel strip has also been 


oater hy n m witl 
tions provides positive contacts, affords ated wit! lu pannegs and wit 
greater flexibility and gives centralized copper, and used as electric cable 


) stove Ws elepho ( 
contro! for interconnected pyrometric tape, stove fitting teley ne dia 


systems phragms and flexible metallic tub 


ing. Copper-clad steel strip was 


Built for “Engine Test’ duty, the “Con- made for small-arms bullet jackets 


sole’ Panel Board. illustrated. has 160 ind cartridge cases, the usual clad 


let usr mmend suitable equipment for 
‘ us rece end s able equipmen » dina being 10 Cu, 90 neal ( " 


your Thermocouple Connecting Jobs plugs and jacks of thermocouple materia! 
Please send details of your application; They provide flexibility for connecting per sheet was laid on sand-blasted 


or, write for Thermocouple Catalog or five 16 point Recording Pyromete:s steel sheet bars, heated to about 
Panel Section 2111. 1740° F. and rolled hot. Reference: 





is made to two treatises by Dr 
Hougardy (D.E.W.) which list met 
als suitable for cladding and give 
information on rolling practice and 
on the application of clad materials 
in the chemical industry. (To p. 548 
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YOU CAN CLEAN WORK OF ANY SIZE 


easily, quickly, economically 
with the Du Pont Sodium Hydride Descaling Process 











“ 
ouvcr To fran. 


. 4 SO) Sa 
WEATER {SN x 


OESCALING 
TANK 


GENERATOR 
eox 


| 








HANDLES LARGE VOLUME OF WORK IN SMALL SPACE 


Simple, compact equipment. Ordinary low-carbon steel tank 
will hold descaling bath 


1} 


QuENCH 


TAWK SES SS 


OR IONT EMME 
TANK , 





ER 








BATH 


Sodium hydride reduces 


QUENCH 


Steam genercted by the 


the scale quickly without hot work blasts off most 


b 


pitting or loss of base of the loosened scale 


metal. Action stops os 


soon as scole is reduced 








a 


aren TE MINE \ 
I rane 





| BRIGHT DIP | 


High-pressure water rinse 


leaves work ready for Diluted acid gives bright 


® » 


inspection golvanitzing 
machining, etc 


moves 


surfaces 
After rinsing, work is fin 


when required 
Also re 
smut 


remaining 
atter brightening 


ished or ready for further 
processing 








REMOVE SCALE qui kly 


variety ol 


nd completely from a_ wide 
bimetallics 


with this modern des 


metals, alloys, and in any siz 


or shape iling method 
HANDLE DIFFERENT METALS in the same operation 
nickel, 

rk not affected by the carrier bath ¢« 
fused caustic a j i In 


are de 


alloy steels stainiess teels cobalt 


chrome 
tallations now in operatio 


s of finished articles and proc 


tock, ranging 


DU PONT 
Sodium hydride process 
for positive descaling 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


ipril, 1950; 


of an ounce to huge 


tainles 


t 
rect 


ons in wey 


copper, m 


“od 


FOR COMPLETE INFORMATION 
nt 


proce that 


mean import iving in meta Linn 


ment, materials, and the disposal of wast« 


i the « bring 


Irick 


the 


oupon below. It will you 


. 
) 


copy of Du 
n Descaling 


Pont Sodium Hy 
Pro« hich de 
ind tells how easily 


“rite 


proces it can be 


-———S— ww re ee a a 


stalled and uses 


NV Bt 


r 
' 
i 
i 
1 
' 
' 
! 
! 
i 
' 
i 
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promptly 
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HIGH 

SENSITIVITY 
TEMPERATURE 
MEASUREMENT 


| 





is one of the 
many applications of this 


PORTABLE PRECISION 
POTENTIOMETER 


Distinctive features include: 


High sensitivity, sturdy, built-in Pointer 
lite galvanometer — permits balancing 
to within 2 microvolts in low-resistance 
better than 0.05” C. on iron 


constantan couples. 


circuits 


Completely self-contained assembly 
no external accessories except the 
thermocouple circuit 


0 to 16.1 milli 
volts and 0 to 161 millivolts 


Two full-scale ranges 
readable 
to within 2 ond 20 microvolts re 
spectively 


. Convenient arrangement of galvanom 
eter scale, potentiometer dials, keys 
and battery 
ease in reading and adjustment 


rheostots for greatest 


Sturdy, compact construction for many 


years of service under hard use. 


Portable Precision Potentiometers are 
available in a selection of ranges up to 
1.6 volts. Described with other Rubicon 


potentiometers in Bulletin 270 and 270-A 


OTHER RUBICON PRODUCTS 


Gelvanometers @ Resistance Standards 


Revetance Bridges © Magnetic Hardness 








RUBICON COMPANY | 


\ e | 





German Steel 


(Starts on p. 508) 

For the manufacture of thermo 
static bi-metal, the component com- 
monly used for the low side was a 
nickel-iron alloy (36 to 42% Ni), 
but the component for the high side 
was selected from a much wider 
range which included nickel, 70-30 
brass, Ni-Fe (25% Ni), Ni-Mn-Fe 
(14 to 20% Ni, 5 to 6% Mn), and 
Ni-Mo-Fe (27% Ni, 5% Mo). The 
stages in manufacture include: (a) 
preparing the contact surfaces of 
the two materials by grinding or 
machining, (b) making 
by wrapping in thin iron sheets o1 
by the use of rivets, (c) heating in 
1 suitable atmosphere, and (d) roll 
ing with a heavy initial pass. 

The types of steel used for pro 
duction of compound 
also used for 


c 


a compact 


sheets 
bi-metal tubing, with 
sheathing, or both, 
stainless steel. Steel 
tubing lined or sheathed with cop 
per or 


were 


the lining or 
consisting of 
bronze has also been pro 
duced in Germany. Copper-covered 
steel tubing produced largely 
of a composite containing approxi 
mately 20% of the cladding metal. 
rhe method for inside cladding 
consisted of cleaning by sand blast- 
inner surface of the steel 
and the outer of the 
copper, drawing these cold, 
upon the other, and bonding by 
heating this assembly to approxi 
mately 1800° F. Bonding resulted 
from the greater expansion on heat 
ing of the inside copper tube. 
of cladding 
carried out 


was 


ing the 
tube surface 


one 


These types opera 
with 


con 


were not 
other 
considerable 


tions 


bi iss or copper alloys 
taining 
zinc. A_ high-copper 
Cu, 2 Zn, 2% Sn) 


to have 


quantities of 
bronze (96% 
was reported 
considerable 
lining of 
bi-metal tube for brake cylinders 
Cold and hot rolling experiments 
were tried on steel clad with nickel, 
Under cold roll 
was found that 
defor 
two-side 
but kets 
lrombak 
duced 
Manufac- 
turers of metal containers devoted 
much effort to the 
perfection of lacquering techniques, 


been used in 


quantities as the inner 


copper and brass 
ing conditions, it 
one-side cladding increased 
mation resistance, while 

ciadding reduced it. Bullet 
iade of steel plated with 
(90 Cu, 10 Zn) were pr 


Nonmetallic Coatings 
development and 


ind practically all works with a 


tinning plant also operated a la 
At Dinslaken the over 


continuous 


quering plant 


for the ! 


lacquer ne 


nfitinued on p, A 
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Simplify, Speed-Up 
Sintering in Electric 


SINTERING FURNACES 
POWDERED METAL PARTS 


Laboratory Tube lurnace G T-2¢ 
being used im production simterme 
udered metal part 


@ WHETHER your requirements are for 
research or production firing you will 
want to investigate the features of Harper 
Electric Sintering Furnaces which will 
SIMPLIFY and SPEED-UP your sintering 
operations 
@ Unvarying electric heat 
aiform t 


rsisctently pr 


@ Versatile design permits 
n firing « 1 
of most 

@ Depenx 
features 
be rigidly maintained 


W rite tor Electric 


Sintering Furnaces to meet your individ 


information on Harper 


ual sintering needs 





Visiting the Metal Powder Show ? 
We will be there with the latest 
news on Harper Sintering Furnaces. 


VISIT BOOTH No. 22 


HARPER ELECTRIC FURNACE 

CORPORATION 

1450 Buffalo Ave., Niagara Falls, N.Y 
Repr nia ¢ n Pro 








SEALED BURNER 


with Flame Failure Protection and Constant Pilot 


cree 
Another Hflvancement- 





McKEE 


PILOTED WALLTITE BURNERS 





SERIES “PWI" 
For High Pressure Gas 


erves ““PWI"' Mckee Piloted Walltite 


injector Burners have own mixing 
device for use with gases at pressures 
of several pounds. Burner consists 

of the standard Series ““PW'’ Burner 
with high pressure air-gas mixer. In 12 
sizes, capacities 30.000 to 500,000 
STU per hour. For details write 

for Bulletin H-63 


SERIES “PW” 
For Full Pre-Mix Gas 


McKee Piloted Walitite Burners 
For use with premined air gas 
ed by some form 
utside mmer. Capacities 
i to | 70,000 BTU 
per burner using 16 oz air 
details write for 

Bulletin H-6) 


mixture supe 
of 


SERIES “PWP” 
For Low Pressure Air and Gas 


McKee Piloted Walitite Proportioning Burners— 

a f the Series “PW" Burner and 
the McKee Low Pressure Proportional Mixer so 
that each burner is @ complete gas air mining 

and burning unit. The use of a Zero Governor with 
the Burner provides one valve control try aw 
regulation only l2 si2@S, cape 
to 900,000 BTU per burner. For detail: 
write for Bulletin 4.67 


ombination 


In ties 11,00 





This new addition 
W alleire 
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r . ring inst tar , flame f slur 
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$ are made avai r 


porating into the establis 
McKee Blast 
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users 


ltite B 
Burning 


at all rates of 
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of 
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and 
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Ventu 


design 
Lx llar 
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ney is obtained with 
r-Gas Ratio 


from placing 
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of seak better is SC | 


protection anad-cems savings the burner 


rnace shell; this means longer 


iS ICSS CX POSE 


} Wall Mounting are 


imstall and 
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irners are particularly suita- 


ju cations ¢ es where 


Eclipse Fuel Engineering Company bucuee 


727-4 South Main Street, Rockford, Illinois Beaten 
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YOU'VE GOT 
TO BE SURE OF 
YOUR HARDNESS 
... INSIST ON 


YJ 55453 SJ 
TEST BLOCKS 


YY 


Price Each: $1.50, F.0.B. Detroit 


Your hardness tester is 
useful only when you 
are sure it is giving you 
accurate, dependable 
readings. You can rely 
on the accuracy of 
your hardness tester 
when you check it reg- 
ularly with CLARK 
standard test blocks 
CLARK test blocks, 
in various hardness 
grades, provide a 
quick, sure and simple 
method of assuring ac- 


curate hardness tester 


reading 


INSTRUMENT, INC. 


10200 FORD ROAD 
DEARBORN, MICHIGAN 





German Steel 


(Starts on p. 508) 
strip for packaging was originally 
100 m. long. In most cases, their 
procedure was to apply 10 g. of 
high-bake phenolic lacquer per sq.m 
of strip surface designed for the 
inside of the can (two 5-g. coatings) 
and 5 g. per sq.m. for the outside 
Both sides of the strip were baked 
at once, the strip being edge-carried 
on coned disk rollers 

Pitch or bitumen coatings for 
spun pipe usually consisted of 65 
pitch and 35% 
oil. This mixture had to be care 
fully maintained at 250° F. during 
the time the pipe was in the diy 
normally After dipping, 
pipes were immediately racked and 
allowed to drain and cool 


heavy anthracens 


% to 1 min 


Interesting reports have been 
prepared on the bonding of rubber 
to steel and other metals, also on 
veneer-faced steel. It was reported 
that the only method which had 
been employed on a large produc 
tion seale was the brass-bonding 
process, and that only me new 
bonding material had been discov 
ered a compound known as “Des 
modur R”. 
iron are difficult to brass-plate, and 
Desmodur RK’ 


these alloys with advantage 


Stainless steel and cast 
could be used on 


Phosphate processes for the sur 
face treatment of iron and steel had 
long been used by the Germans 
There were innumerable users of 
these processes on a large or small 
scale, all employing one or another 
of a limited number of proprietary 
processes emanating from specialist 
firms who supplied the treatment, 
chemicals, specific instructions for 
use and technical information 

rhe hot phosphating 


rethnain 


processes 
predominant but the re 
duced cold processes 


Accelera 
tors were used with all the latter 


cently intro 


have made rapid strides 


methods, but approximately half of 
the hot processes were unaccelet 
ited. The practice with the unaccel 
erated process ts said to have the 
sequence 

Pre-treatment ! Val ¢ scale 
ind grease) 

Phosphating 

After-treatment (rinsing, drying 
ind applying sealing coating after 
1 black stain treatment) 

It has been common practice t 
ulsion of 10 t 

shell oul No. 54 of Rhenania 

Ossag, Hamburg, for sealing 


a water-oil en 


ApDoOLPH BReGMAN 
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Gio bance / 


for 

accurate 
measurement 
of heat 

of 

MOLTEN 
METALS 


For quick, accurate temper- 
ature readings of molten metals, 
operators of non-ferrous foundries 
everywhere are relying on the Alnor 
Pyro Lance. Portable, handy to use, 
the Pyro Lance has a protected 
thermocouple, with adjustable angle 
head, mounted in the lance tip. It 
takes temperature below the surface 
—unaffected by dross or other con- 
ditions. Here's an easily handled 
instrument to help control quality in 
the foundry. For complete informa- 
tion and prices on this valuable 
instrument write for Bulletin No. 
1724-D. Illinois Testing Laboratories, 
Inc., Room 523, 420 N. LaSolle St. 
Chicago 10, Illinois. 


Unor 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 








@ Accurate Temperatures 


e 
AT A GLANCE WITH THE SIMPLIFIED 
PYRO OPTICAL PYROMETER 


Any operator can quickly determine tempere- TO oO i Sy T gE gk i 
tures on minute ts, fast-moving objects and 
smallest streams. Completely self-contained. No 
calibration charts or accessories needed. An 


fool Gy’helping prevest cpollone Weighs’ Ke “PRODUCTION” HOT 


Available in 5 eaoeutee ranges (1400° F 
EE 


Cotslog No. om } DIE STEELS co 


or these 
filled 











eee Your needs f 


The NEW PYRO pees ee 

‘ } with the same satistac- 

Immersion Pyrometer tion that goes with our 
Especially designed for the ii other products. 

non-ferrous industry insures UNI- 

FORM AND SOUND castings. 


Features the largest direct-reading indicator, shock, 
moisture and dust-proofed shielded steel housing 


™“ 
and internal cold end compensator. lite | qi; 
Bare Metal and Protected-type thermocouples - 
instantly interchangeable. ae toothed swivel \ 
r 


permits use at any angle. ite for Catalog No. 
150. Special Catalogs on PYRO Optical, Radie- 
tion and Surface p 

request. 


The Pyrometer Instrument Company) BeQR Noma 
New Plant and Laboratory BERGENFIELD 8, NEW JERSEY 


ri Manufacturers of Pyro Optical, Radiation, Immersion i 


yrometers available upon 


and Surface Pyrometers for over 25 years 











NEW Ekeobat DYNA-CATH 


THIS MONTH magnetic mercury cathode 


The Eberbach Dyna-Cath is a completely new met 
cury cathode which permits, for the first time, the 
economical use of established procedures and man 
new applications. The Dyna-Cath uses a novel 
magnetic circuit which actuates the electrolyte and 
mercury as two independent rotors of a direct 
current motor, creating rapid counter-current stir- 
ring at the mercury electrolyte interface. Further 
more, ferro-magnetic metals formed at the interface 
are immediately drawn beneath the mercury surface 
providing a continuously clean mercury surface and 
preventing re-solution of deposited metals. Dyna 
Cath accelerates and does a more complete job of 
mercury cathode separations. Write for Bulletin 
220-1 on the new Dyna-Cath 


Dyna-Cath performs high speed separation ( f p t. 
of iron in determination of aluminum in any 


steel ANN ARBOR. MICH. er amme 1 64s 
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KING PORTABLE 
BRINELL 


HARDNESS TESTER 


Lie hth 





Oo Aa ihe 


heratrlerslt LP SPA 
Boe LDA AL ATT - 





Ly lT . How man 
2 a A he you carri t 


%  PREPLE = (| Shel | | inthe Beinell, fester? 
§ VIDEND f Here is a 26-b.” port- 
, pl — merackaetfh * = oy a 
IT ae, a time — - ay “ans 
job. The King r ‘ortable 

rinell _— an actual 


load of 3000kg on a 1Omm 
_ l. It can be used in 


position. 
“The test head is remov- 


able for testing larger 

ieces beyond the capac- 

ity of the standard base. Throat—é° deep. Gap—10° high 
WF wight — 26 lbs 


Let us show you hew we can lighten 
your Brineil testing. 


7 
nae K ee ee 
No. 38—Product of Minneapolis-Honeywell Regulator Co es ‘Y 


vwsiaapicial aii ten 432=NARBERTH, PENNA. 


Chace Thermostatic Bimetal actuates this new 











Minneapolis Comfort Thermostat that offers home- 
owners the triple dividend of:(1) Annual fuel savings 
up to 11%. (2) Constant comfortable indoor tem- J 
perature. (3) Service . . . unattended from Fall Pil A N 70 INS TAL l 
to Spring 

Operating on a new principle, “Time Modula- 


tion”, the Chronotherm produces short, frequent, 
moderate burner operations Steam, water or air 8 
in the heating system is kept at a constant, moderate Reg.US, Pat OFF 


temperature; when the thermostat calls for addi- 
tional heat correct warmth is immediately available. INDU TRIAL G4 EQUIPMENT 
Thus room temperature variation is kept within a 


fraction of one degree NO BLOWER or POWER NECESSARY 
. ++ just connect to gat supply 


Atmospheric Pot Hordealag 
Furnaces for Solt, Cyanide 
and Lead Hardening. A 
adapted for Meliti A 
minum. Attain 1650° F. 


<< 


Maintaining this hairline control is Chace No. 
6650 Bimetal. This material, of extremely high 
deflection rate and torque, is one of thirty Chace 
Bimetals that build dependability and saleability 
into countless products. When selecting an actuat 
ing element for your device, take advantage of 
our long experience in the fields of temperature 
response, indication and control. Our engineering Restengstes Uquid 


5 ory Treating Baths, Galvonizing, 
department can assist you, and invifes your inquiry. Tinning and Melting Furnaces 


Send for the complete ‘‘BUZZER"' Catalog 
W. M. CHACE CO. 
Thermostatic Bimetad WA CHARLES A. HONES, inc. 


1626 BEARD AVE., DETROIT 9, MICH. 123 Seo. Grand Ave. Baldwin, L.I., N.Y. 
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Fatigue Testing with the 


SCHENCK PUSH-PULL 
MACHINE 


The 60-Ton PULSATOR . . 
System Schenck - Erlinger 


For tension and compression stresses 4 standard 
“PULSATOR” machine sizes are available, i.e., 
for loads up to 4,500, 13,000, 45,000 and 
130,000 Ibs. Schencks have also been making 
this machine type for a load of 900,000 Ibs. The 
test speed is 2,000 to 2,600 cycles p. min., 
or approx. 3,000,000 cycles per 24 hrs. These 
high performances are made possible by using 
the resonance principle for generating the oscil- 
lating forces. The machine as @ whole is « 
vibrating system with a small out-of-balance mass 
rotating slightly below resonance speed. No 
special driving mechanism or hydraulic auxiliaries 
are needed, and the number of bearings and 
pleces of wear is reduced to a minimum. Cyclic 
and static loads are shown by microscope reading 
of a dynamometer. An ingenious and reliable 
system controls the test load accurately and 
during long test periods. All machine sizes work 
without foundations. They are self-contained and 


mounted on rubber buffers. 


1 Catalog will be sent to those interested by 


The R. Y. FERNER COMPANY 


110 Pleasant Street 
Boston 48 (Mal. Sta.), Mass. 





Need “*°ven Brushes 
That Can Take It? 


oan b 


This 

For the re 
‘ b 
o§ Newor™ 

by the Drv 

y hand F 
take? &'¥ 
mitted bt 
gkille j bres 


“PITTSBURGH” can solve 


your Brush Problems too! 


In the complete Pittsburgh line are brushes of 


all types (including wheels, sections and assem 


blies), readily available for your use 


Or you may |! 


brush p 


cated } 


Pittsburgh lesign special brushes 


Ti ic an 


ippled the 


ingenuity 


for the most unusual i time again 


Pittsburgh has s answer for leading 


firms in almost eve industry giass, stee 
plastics rubber, paper, auto 
more. Write or call for information, or for 
sultation with a ittsburgh engineering 
Just 
GLA Comi 
W.-7 $221 


29, Marylan ] 


repre 
sentative No l 
PittssurGcu Pratt 


Div., Dept 
Baltimore 


PITTSBURGH 


ower 


BRUSHES « PAINT « GLASS « CHEMICALS « PLASTICS 


igation write 
Brush 


Frederick Avenue, 


phone or 


G PITTSBURGH PLATE GLASS COMPANY 
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Forging Handbook | it] FO R G | N G 


By Waldemar — B.S., M_E., Mé@r., Forged Valve YOU NEED THE AUTHORITY 


, Ohio Injector Co. 


and Donald C. Fabel, B.S., M.S., Head of Mechanical OF ALL THESE PRACTICAL 


Engineering Dept., Fenn College AL 
This vast fund of essential knowledge is Ww 3 00 4 
organized for instant application to your forging 


problems—with every feature needed to help 
you use it most effectively. 


(OP PPOLOS 





5 
, The Book FOR Steel Experts, BY Steel Experts 
s 


J 
Modern Steels 
.E OF CC . s » " 
i TABLE F INTENTS Edited by Ernest E. Thum, Editor, Metal Progress 
The forging industry forge plant equipment Chapters by Max W. Lightner, Carnegie-Iilinois Steel Corp 
die block and process operation forge dies and tools G. R. Fitterer, University of Pittsburgh; Franklin H. Allison, Jr 
for - 2 fi b heat United Engineering & Foundry Co.; A. W. Demmier, Vanadium 
tre ee eee okie af tent s wie Corp. of America; and James P. Gill, Vanadium-Alloys Steel C« 
c < r ¢€ an c € 
-* a ae reagan tte ging TABLE OF CONTENTS 
testing and inspection of forgings materials handling Raw meterials and production of pig iron steel making 
forge plant design forge plant maintenance process steel pouring hot working, rolling and forging 
iy iy 
furnaces and furnace design designing the forged inspection and testing of steels metallography: equilib 


{ al t rum structures and steels . metallography: slowly cooled 
part - forging materials job estimating » costs irons and steels : metallography: quenched and tempered 
and cost engineering . forge shop safety forging steels . heat treatment: softening and hardening heat 
definitions mathematical tables and data treatment: equipment alloy steels . . . stainless steels 


tool steels . omprehensive 14-page index 
630 pages .. 6x9. . 426 illus. .. red cloth . . $7.50 374 pages . . 150 illus...6x 9. . red cloth $4.00 
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| The Working Talks About TESTED SOLUTIONS 
| of Metals : 


; ° FOR HUNDREDS 
A Symposium by 21 Authors ! Steelmaking 
This outstanding symposium on OF PROBLEMS IN THE FIELD 


| the plastic deformation and work- | By Har l 
astic deformation « ) y ry Brearley " * . _— ‘ 
j ing of metals, presented at H OF METAL PRODUCTION, 
National Metal Congre —— _ 
“apa : gion — PROCESSING AND USE 
TABLE OF CONTENTS ! 
| Laws and Fundamentals of Written fr 
Deformation Metallic Single Crys 
lcsle ead Plastic: Deformation perience in ste & Practical Metallurgy 
| Creep Characteristics of Metals 
Interpretation and Use of Creep Re 
sult Damping Capacity ; Sansae @ ’ q 4 
| ~ oe oa Sealotion Spe osm tar By George Sechs, Dip!. Ing., D. Eng., Case 
al Properties Elastic Properties Institute of Technology, and Kent R. Van 
= ag A gy perm a ae me: Horn, B.S., M.S., Ph.D., Aluminum Co. of 
of the Shape o ‘ : 
the Energy 
Materials in the — 
os Hot Ws ol kin . . - ¢ i +4 CHT 
ee Se aT : WE The wide appeal of this compact 567- 
—- = —_ to ) , ai oad i page book is its simple, concise solu- 
Y rop an ammer Forgin : 


America 


Hot Press and Upset Forging fracture re tions to hundreds of problems in the 
* Extrusion of Metals o « 

ing—Bolts, Rivets and Ni ice tio field of metal production, processing 
Cold Forming Pr 

ing Rods and Bars 

Seamless Steel Tubes 

ing of Mild Steel Sheets and Str | 
| Some Factors Affecting the Plast De ations elpt o pre a 

| formation of Sheet and Strip Steel and | i os TABLE OF CONTENTS 
} Their Relation to the Deep Drawing . 4 

Propertie Cold Working of | The constitution of alloys grain stru 
Hollow Cylinders b Auto Frettage 


169 pages .. Illus .. Cloth .. $5.00 


- - ERNE structure of metals and alloys phase changes 


and use. 


| 236 pages Illus Cloth $41.00 ture of alloys and segregation the crystal 














in the solid state deformation and re 

American Society for Metals crystallization residual stresses furnaces 

7301 Euclid Ave., Cleveland 3. Ohio and general melting problems castings I 

Please send me the following r ] Books Jonas ay Ss ems poages 

Forsing Hendbook ties castings III: special casting alloys 
Modern Steels and methods ingots mechanical work 
Practical Metallurgy ing I: fundamentals mechanical working 
Talks on Steelmaking Il 
Working of Metals 

NAME 

COMPANY 

TITLE 

ADDRESS 

CITY ZONE STATE 

INVOICE MY COMPANY (INVOICE ME CHECK ENCLOSED 


rolling, forging and extrusion mechani 
cal working III: drawing, straightening and 
fabricating heating, annealing and heat 
treatments heat treatment of steels 
heat treatment of nonferrous metals 


appendix—-binary constitutional diagrams 


567 pages..red cloth..6 x 9..335 illus. ..$6.00 
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in high temperature testing 
of metals with a 


MARSHALL FURNACE AND 
CONTROL PANEL... 


Marshall equipment is especially sviteble where tensile, 
fatigue, creep or stress-strain rupture tests ore mode at 
high temperatures. For with the Marshall Furnace and Control 
Panel, a temperature uniformity of * 3° F. over the gouge 
length of the specimen is easily obteined. In fect, many users 
report holding the temperature to 1” F. throughout the 
test length 

Engineered spacing of heating element coils on the refrac- 
tory core insures temperoture vwniformity. These coils are 
anchored securely, thereby preventing any shift in location 
which might destroy the heat bolonce. A special edventoge 
of the Marshall Furnece is simple sone-by-rone odjustment 
of furnace temperature. This is achieved by bringing leeds 
out from the heater coils to connect with tops along the out 
side of the furnace. Shunts connected to the taps permit by- 
passing port of the current to regulate the amount reaching 
particulor areas 

Accurate temperature control is assured by the Marshall 
Control Panel. The panel's specie! control circuit regulotes 
voltage input and holds temperature fluctuation te o minimum 


eeeeeeeeeeeeeeeee 


For more information, send for illustrated technical folder 


L. H. MARSHALL CO. 


) W. LANE AVE COLUMBL “ 





ELECTRIC MELTING 
FURNACE 


as ever, the dependable furnace for the 


———— 
—<-- ~ - 


- ee 
ome oo 


production of high-grade stainless, alloy 


and r mming steels 
Removable roof of new design now avail- 


able for the larger furnaces 


AMERICAN BRIDGE COMPANY 
General Offices: Frick Building, Pittsburgh, Pa. 


Contracting Offices in New York, Pt idelphio 
Son Francisco i other principal 


United States Stee 


Piet Ni eregiecea 


U N ; 8 > V & 3S: oe SF 6 oe 
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HEAT 
TREATMENT 


of metal powder products 


@ The combination gas-fired radiant tube 
and electrically heated continuous roller 
hearth furnace, shown directly above, 
sinters molded metal powder products at 
2050 F. It is 60 feet long and is equipped 
with an EF special atmosphere generator, 


dehydrator, and CO. removal unit. 


Our wide experience, and complete line 
of production furnaces enables us to meet 
any requirement for ferrous and non-ferrous 


metal powder processing, fusing metal 


EF Special Atmosphere Roller Hearth Furnace 


powders on strip and all other heating and 
Sintering 400 Lbs of Pressed Metal Parts Per Hour 


heat treating Operations 


Let us quote on your requirements. 


THE ELECTRIC FURNACE CO. 


CAS FIRED, O1L FIRED AND ELECTRIC FURNACES Y CY e 
-_ 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 











“dag”? Colloidal Graphite 
Improves Metalworking Lubrication 


oldal graphite is something you need in your plant 
for nearly all types of hot metalworking operations 
il graphite to lubricate you s to lubricate other metal- 
s a parting compound for yo molds 
it ProTEcTs METAI yrotects against heat .. . protects 


protects against heavy stresses in short, protects 


yraphite is available in dispersions designed for forming dry 
) piercing, forging, stretch-forming, casting, wire-drawing, 

id many other operations 
added to your present lubricants especially 


high ten perature 


ACHESON COLLOIDS CORPORATION 
, H 


a ids | orporation, Port Huron, Michigan 


DISPERSIONS ... alse Acheson Colloids Limited, London, England 





